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Makes Difficult Castings 


Young Foundryman Has Built Up an Organization of Highly Skilled Operators Who 
Handle Classes of Castings Usually Considered of a Hazardous 
Character—Makes Diesel Engine Castings 


MONG the biographical sketches lative! mall number began as found e th ork and environment appea 
available {o1 the emulation molder apprentices and out « thi 1! him. but becau 
7 \ i \ l th s¢ o! HY i lat irti t al I 
vin t the deliberate ( I ‘ | i Tha 
mos 1 1 | ( tl ‘ themselv: i | ed t l ince with the il 
wl t ( i in actual cl ( | | \ i elie! tl 1 VE 
dustrial hh the bi ind devil you [a th 
| d dritt | | 1 ne | d 1 } " VI you de rt | 
ness, either through accident or through the time he found himself obliged to foundry never has had _ th ime 
a chain of circumstances for which they come, at least in some measure, selt " irface appeal to boys as that presented 
were not directly responsible. A ore porting. He remained there, not bh hy the machine and pattern shop Che 
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PIG PRINTING PRESS ROLLER CORES ARE MADE IN TWO PARTS, AFTERWARD PASTED, BOLTED TOGETHER AND 
SUSPENDED FROM THE COPE BY THE RECTANGULAR PRINT 
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FIG GROUP OF TYPICAL CASTINGS INCLUDING 


TYPES OF WHEELS AND MOTOR 


verage boy does not look beneath the sut eral manager of the Cuyahoga Foundry 
face, nor trouble his head much about Co., Cleveland 

the futu e and if given ee choice | While still under 30 years of age h 
select the job that ecm to requit th has arrived at 1 goal to which he has 
least effort and at which he can maintain en constantly aiming since before he 
1 more pre ib] appearance It 1 " lett school. Against the advice ol 
notoriu tact, « pecially m recent vear acquaintances ¢ ls and even that 
that foundries have had to d his fath who had worked as a jour 
ipprentice while the machin hops and neyman molder for many years’ and 
patier sh p 1 th sam pl unt h had plat ned what he considered a 
from one to fifty boys on their waiti more interesting and lucrative career f{: 
hi ( cle  @ tl t hi he deliberatly entered a foundry 
lend i certain interest to tl care ter completing a regular high scho 
( | | .. ( etary a Kas Technical high schoo! 


COLOR PRESS ROLLERS, OIL 
BASES 


AND GAS ENGINE CYLINDERS, VARIOUS 


The 


foundry 


curriculum included a course in 


practice which appealed 


1 


strongly to the young man that he decided 
to follow it through as he would have 


had 


prote ssi yn. 


done if he elected to take up any 


other 
He served a regular apprenticeship 


ne of the leading heavy work jobbing 


foundries in the city, followed by two 
vears in the pattern shop of anotl 
plant and two years as a journeyma 


molder in 


had 


school, and 


several foundries and in a 


dition taken a_ business 


nioht then nejderine§ th 
nic tnen consider tl 
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~ 
he had completed a post graduate course 
he decided to open a foundry of hi 
own. He organized a company in 1920 
which secured a tract of land close to 
the Belt line of the New York Cen- 
tral railroad, on the outskirts of th 
city where it joins the village of Cuy 
ahoga Heights, and in January 1921 
the foundry was up and in operation 
He made the layout, designed the 
building and persot , supervised its 
construction which w: by 
labor. 

Instead of shopping around 
prospective customers with a vie 
securing orders for plain castings, in 
volving minimum of skill on the 


part e workman 





only ; iocre grade 
decided t capitalize 
foundry knowledge by 

for high grade castings—those 
that usually are ssed as hazardous 
in that they call for the services of 
expert molders a1 in addition must 
conform to rigid ecification Typ 
cal examples are ammonia inde 
and fittings, compressor castings, 
printing press rollers, lamp work cast- 
ings, diesel engine castings, ete. The 
castings are made in green-sand molds, 
skin-dried molds in which the face of 
the mold is dried either by charcoal 
baskets or by oil torch, and in dry- 
sand molds in which the entire mold 
is dried in the oven. Circumstances 
and an intimate knowledge of the re- 
quirements of each casting are the 
governing factors in the selection of 


the type j old to employ 





The shop is built on a deposit of 
natural sand of excellent quality for 
medium and heavy work. Sand dug 
while preparing to put down _ the 
foundations has been piled outside 
one end of the foundry and serves as 
a source of supply when new = sand 


is requir ‘ither for facing sand or 
mixtures. When that supply be 

comes exhausted a practically unlim 

ited quantity may be secured by 

ing a pit at almost any point 


ard The property slop Ss al 


back end of the foundry 
¥ 


} 


ishes an i 
othe: 


foundry 


6 


FIGS. 4 AND 5—THREE OF THE FOUR CORE SECTIONS REQUIRED 
SIDE OF THE MOLD SHOWN IN FIG, € FIG. 6—BOARDS 

THOSE SHOWN ARE PLACED ALL OVER THE BOTTOM TO Sl 

rHE CORES BEFORE THE COPE IS BOLTED ON TO THI 
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foundries erected in recent years 


the 
part 


all 
window sash 
the 


every 


in which occupies 


the greater of wall space. 


Swinging sections in sash unit 


insures ventilation in addition to light. 
The 


and 


monitor roof also provides light 
The floor 
n three main divisions 


further ventilation. 
space is laid off i 
two rows of steel columns spaced 

The 
wide 
29 


by 


on 20-foot centers. center bay 
is 48 
the 


length 


and each of 
The total 
211 8 
curtain wall extend- 
the at 
foundry proper 
29 feet 


feet 7 inches 


bays is feet. 
the building 
brick 
height of 
the 


room, 


side 
feet 


18 


of 
A 
full 


separates 


inches. 

the 

end 
the 


ao 
4 


in building 


one 
from cleaning 


and extending entirely across the 


The 


installation 


building tumbling barrels and 


sand-blast are located in 


wide 


THE FOUNDRY 


ton crane has_ been’ provided for 
handling large molds and castings, and 
for carrying loads of castings to the 


cleaning room. 


The end of the center bay 
forms part the 
Many of the large cores are made on 
the and lifted to the 
which runs on a track extending into 
the All the 


used molds made 


western 


of core department. 


floor on car 
cores 
the 
bay and after they are dried they are 
lifted the taken 
directly to the or placed tempor- 


oven. larger are 


in in center 


from car and either 


molds 
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Small c 


narrow 


ing the large cores. res are 


dried tiers of long shelves 
attached to the side walls of the oven. 
the outside 


enters 


on 


The firing chamber is on 
the heat 
openings i 


the 
floor 
flue. 
1 the 


at one end and 
oven through 
connecting 


The work 


cores 


n the 
central] 
that 
the 


core 


with a long 


so arranged al 


is 
during day and 
The 
feet 


from 


are made 


at room, 


28 


night. 
60 


extends 


dried ap- 
feet 


oven to 


long by 


t] 


proximately 


wide, 1e core 


the cupola room. 
The cupola 
the 


encloses 


room proper occupies 


only space between two columns 


blower and com- 
back 
However, the charging 
plate, 


extends 


and the 


pressor room, elevator and space 
of the cupola. 
floor of 


substantial 


heavy steel supported 


on beams, the full 








, 


ey ie f 
Ne 


- 


6% 


PATTERN 





AND COPE FOR A 


he left hand division shown 


iilustration. | 
and 
} 


which also serves as shipping 


upper as 
castings 


the ( 


‘ , 
im the rie 


are chipped cleaned in nte1 


floor bay 1s 
mak 


and 


side 


fitted up carpenter shop tor 


ing and repairing wood flasks 


other work of the character incident 


iobbing foundry The remainder 


is laid out in a number 


nding the wall to 


end of the 


\ 


negway, 


to 
mms nat 
con 


Ral 


a branch ex 


bay to 


DIESEI 





ENGINE 
BETTER 


LOWER 
RESIST THI 


HALF ¢ 
LIFT OF 


RANKCASE 
THE CORES 


Many 


and 


arily on the floor of the cores 


are made in_ sections these cores 


1) 


are assembled, pasted and blacked « 


the floor in the vicinity of the core 


taken to the 
Examples both 
Figs. 1 + 


t continuous 


sect 


befor: walt 


kinds 


» 


car they are 


ng molds of 


ire shown in and Fig. 


h two 


s ws 1OnNS ot a 


li crankcase 
the type 
rollers 
Fig. 1 
10-ton cr 
& E 
kliffe, O rhis 
to 


core tor al aes engine 


F 


1 pr 


trame, shown in ig. 6, and 


ot core used 1 inting press 


work 


spanne d 


for color is shown in 


by a ant 
Cleveland (¢ 

Wic 
ity 


ud 


nd crane Is In cont 


rane n 
1s 
handle 


capac any 


the foundry 
emplation 
condi 


The 


busi perating 


ir! ilat on 


ylumns an 


THE COPE IS DRIED IN THE OVEN 


width of the bay and 


occup cs 
by tour 
dotted line 


she ll, 


space enclosed columns 


the in Fig. 


84-inch 


shown by 


‘ 
lined dow: 


the Whiting 


the iron 


One cupola, 
to made by 
Corp., Il. 
required, but provision 
both 
the 


60 inches, 


ih] 
all 


been 


Harvey, melts 


has mad¢ 


on the charging floor and on 


foundation, for second cupola 


42 


a 


which probably will be lined to 


inches 


la Room Kept Clean 


\n Ingersoll-Rand compressor dri 
75-horsepower motor 


Dy " used 


supplyin 


2 ; pneumat 


the 
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rooms which often are dark and dirty. patterns by suitable turnbuckles were cut in the joint at each end 
The space between the cupola room hooked into substantial straps anchored .after “the pattern had been removed 
and the cleaning room in the third firmly to interior ribs. It will be This distribution of gates was de 





bay is devoted to bench molding. noted from the illustration shown in’ cided upon primarily on account of 
None of the work is made in large Fig. 7 that the box type pattern is only having one cran The casting 
quantities or on what usually is termed constructed from 2-inch lumber to help was too long to pour trom on end, 
a production basis. Benches are pro- in maintaining its shape and rigidity but yet on account of the time in 
vided at the end of the floors near The pattern was lowered into the volved in handling the metal it was 
the windows where the molds are pit until the ribs touched the sand considered advisabk to pour. th 
made in snap flasks and afterwards and the upper surface was flush with greater amount from one end and 


laid down in rows on the floor, The the floor. Minor adjustments were simply provide for pouring a_ rela- 


molding practice involved presents no made by inserting wedges under the tively small amount at the other end 


deviation from what is considered bottom at various points until the The 7-ton ladle first was filled and 
standard practice, with the single ex pattern lay level, straight and ox f set down in a pit provided for the 


ception that instead of depending on wd. Facing sand then was rammed purpose immediately back of the dou 


, 
matchplates to decide the position ol! 





the patterns and form the parting, 
each individual molder has to decide 
these points for himself and make 
his own parting. Occasionally an o1 
der is received that will warrant the 
making of a matchplate, but orders 
of that character are the exception 
and not the rule. 

A representative example of some 
of the heavy castings made by the 
company is shown in Figs. 6 and 7, 
illustrating several stages in forming 
the mold for the lower half of a 
crankcase, or oil pan, for a_ 1000- 
horsepower diesel engine. The cast- 
ing made in this mold is 23 feet long, 
5 feet wide and 30 inches deep. The 
average metal thickness is about 1 
inch, except on the bolt flanges where 

ae oe 


it is 2% inches. Later approximately 





half an inch is planed off this face 
to form a joint on which the upper 
half of the crankcase is bolted. When 
in use, the lower half of the crank- 
case is filled with oil and theretore 
the casting, in addition to being 
raight and true to dimensions also 
ust be oiltight The outside of the 


mold is made in the floor and skin 











dried The inside is formed with four ee ce a . 
. ; . g R . RE > >P » > 
sections of drvy-sand core. butted to FIG PRINTING PRESS ROLLERS ARE MOLDED IN DRY SAND rwo IN A 
‘ “ FLASK 4 COMBINED WHIRI STRAINER AND HORN GATI INTRODI ks 
gether at the ends to form a con- ’ . oe anre tt 
: rH IRON TO THI! BOTTOM SIDE OF \ HORIZONTAI MOLD 
nuous body, and suspended from the 
pe One of the end _= sections is - , T : 
: = ; under the pattern followed by heap le runner ic 2-to was 
own in Fig. 4, and two other sec Thai” a 
. » sand until the pattern was covered filled and set up on suitable mort 
s are shown in Fig. 5. : , ; : : , 
about half-way to the top \ row vack of the single runnet pour 
Vakina the Mold of cinders was laid al rig both sides ng the mold the large lad] was 
, ool ws at this point and then the remainder ibout half emptied before 1 strean 
The mold is made in a pit provided Sci ; 
of the space between the pattern and was started from. the n idl 
} } t Iat ~} - } 1% I l 
th a yottom plate and anchor bolts as ef . 
walls of the pit was filled with sand 
¢ extend trom the plate to the ' = VW. j 
. . oars 19 and rammed to the top Rods wert v4 , 
eve The pit will accommo : : ; 
; : laid in the corners of the ribs as th - , f 
te any pattern up to 10 x 30 feet, The dry-sand core designed to 
Ey, : ramming progressed and a row of ,, uti oe ; 
it in this instance it was ontv neces . ; .s ; ne nterior ot the Was mac 
: é long rods was bedded on each side 
to make an excavation approxi- : ' in four sections for mvenience 
‘ - ~— , immediately under the fang to re- se . 
itely 7 x 25 feet and 4 feet deep a hand Z Molding l ind sharp 
; . intorce the wall and = assist in_— sup : 
\ inder bed was spread over the : sand mn equa proportions, bonded 
, : : porting the cope atter the pattern , , 
m and a 3-inch pipe was placed ; vith a dry binder é ed in th 
1 P , had been withdrawn : . 1 
t in each corner leading from core-sand mixture large amount 
cinder bed to above the floor Two upright gate pins were rammed of molding sand was required to give 
Bl ick sand was sh »veled in up at one end and o1 gate pin at cores i / nd prevent them trom 
top of the cinders and rammed _ the other end. In each case horizon sagging before they were dried \ 
p to a point that would engage the tal draw gates served to connect the large quantity of »k was rammed 
ttoms of the ribs on the pattern uprights with the lower part of th mothe nterior of each core, partly a 
crane was emploved to lift the pattern ind n addition two. gates to pr id ’ op it and partly 
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bit SMALL GASOLINI ENGINE CYLINDER PLUOCKS ARE MADE IN GREEN 
\ND MOLDS rWO UPRIGHT RUNNERS AT THE BACK OF THE CRANK 
CASE CORE PRINT CONDUCT THE IRON TO A ROW OF 
FLAT GATES ON THE BOTTOM FLANGE 
because it was necessary to furnish it was found that the cope had not 
a core that would offer a minimum of rested evenly, sufficient sand was 
resistance to the casting while con- dded to insure a close and firm con 
tracting. Vent passages from the in tact when the cope was set on finally 
terior led through the end bac \dditi il holes were punched through 
ot the cores that came n contact th cop at those p nts where the 
with each other and also through the flour indicated the presence of a vent 
upper faces where they came in con ypening in the tace « the cores. 
tact with the cope Pieces of scrap 
pipe and rods were employed freely Cope Carries Cores 
for reinforcing the cores. Four long = : 
h cope was replaced antl then 
\ hoot aca ‘ ; - ee 
le I i ae i yng hook-bolt was lowered through 
a rectangle located about a toot trom , 
a ' ; each opening until the hook at the 
each en an the sam distance trom ’ . . 
ower end engaged the S-hook in th 
each side of the core were rammed _ . . 
a : core The nut on the upper end of 
up in each core. The lower end ot , : : 
the bolt was screwed down. tightly 
the S-hook embrace! one ot th aa : 
; on a suitable washer resting on two 
reinforcing pipes and the upper end ; mae 
lus] gene short rail sections spanning two bars 
was flush with the tace ot the core ; . k 
in the cope \fter all the bolts had 
c sai ( o heen trghtened, the ec pe once more 
was Itfted, this time carrying all the 
After the mold was dried, the bot cores suspended in their proper rela- 
tom was covered with pieces of board ive posit from its lower face 
corresponding to the desired met 1 While the ype hung suspended from 
thicknes of the casting The <ec- t crane the pieces of board lying 
tions of core “ ( rolled ove on the bottom of the mold were re 
tne espective plates picke | up b Til | nd then th cope was re 
the cra ind lowered to th mold turned to place and prepared for the 
until th ime » rest oO t yoards reception oO the ron Che upward 
| yur \ spr kied ver th t the ¢ of this mold was ap 
| 1 ’ 
ace ‘ res i 1 the the cone proximate! (} tons ind + vas con- 
was tried rd) ] +7 | cid 1y P place ibout ) 
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variety of sizes and styles, some with 


openings along the side, some plain; 
short ones with the spindles cast on 
and longer ones with a steel spindle 


placed in the mold and the iron poured 


Irrespective of dimension 


contorm to 
The 


is machined all 


around it. 


and style all must one 


standard of excellence. face of 
the and 
must present a perfect, polished sur- 
the 


casting over 


face before it is assembled in 


press. Consequently the iron must be 


absolutely clean and exceedingly close 


secured 


grained. The first feature is 

by the method of molding and pour- 
ng and the second by the use of 
from 20 to 30 per cent steel scrap 


in the mixture, depending on the size 


use of from 5 


of the casting. The 


to 10 


t 


nickel 


Rethlehem 


per cent of a special chrome 


pig iron made by th 


Co 2 
promoting a close 


bearing 


Steel also has been 


1 


found beneficial in 


not only in th rollers 
other castings where this fea- 


the 


= 
essentiais. 


in Fig. 8; a pair of cores in Fig. 
1, and a pair of castings at the ex- 
treme left in Fig. 2. Occasionally a 
roller is made singly, but usually 
they are molded in pairs in dry-sand 


molds. Considerable economy in time, 
floor and oven space, and amount of 
sand, is effected by molding two pat 
terns in one flask. The molds are 
poured while lying in a_ horizontal 
position on the floor. A single run- 
ner through the cope communicates 
with a whirl gate on the joint through 


which the iron passes under a strainer 
core leading to a long horn gate. De- 
tails of the gates are shown quite 
clearly in Fig. 8. 
Core Made in Two Parts 
A pair of cores for these rollers 


in the process of assembling is shown 


in Fig. 1. The core is made in two 
parts and dried and then the parts 
are rubbed to a_ bearing, calipered 
and pasted and bolted together. The 
joint is daubed and blacked and the 
patch either is dried with a torch or 
the core is placed back in the oven. 
The core hangs in the cope in an 


inverted position to that shown in 


Fig. 1 and the entire core is sur- 
rounded with iron with the excep 
tion of a small part of the rectangu 


which the core is shown 


lar print on 


the lowe 

part of the core in its journey wv 
. 

vent holes provided 


the upper half and leading to suit 




















Experiment with Electric Iron 


Tests Made in Melting Gray Iron in a Rotating Electric Furnace—Data Show 
Changes in Composition of the Metal During Melting, 


also Power Consumption 


BY H. M. WILLIAMS andi T. B. TERRY 














HE General Motors Research volts on the low tension side. The auto- before it was necessary to replace the 
Corp. in September, in- matic electrode control was made by the lining. These furnace linings are oper- 
stalled a Booth rotating elec- General Electric Co. ating exclusively on cast iron, and in 
tric furnace in its experimen- The tiles used for linings in this temperature measurements taken with 
tal foundry. The furnace the furnace are made by the Laclede-Christy an optical pyrometer, we find that the 
regular standard type, and ca- Clay Products Co. These tiles are lining is heated as high as 1760 degrees 
pacity of 250 to 280 pounds of metal. from a high alumina clay, supposed to Cent. and the temperature can be con- 
This furnace has been used trolled. In the operation of 
extensively for the melting ot the furnace it is necessary to 
cast iron To date 750 heats ° ° ° watch the linings carefully 
3 M S E | 
have been melted. The orig akes emisteel in lectric and patch = any holes as 
mal purpose of this installa- Furnace quickly as possible We had 
nN 
tion was to have available a HAT steel added to mixtures melted in the cupola difheuliy at urst with the iron 
sma.l unit which could vm increases the sivength of the product is well penetrating through the joint 
used Sor x cater a known, but its influence on metal melted in the electri between the cylindrical tile 
ie od aetna furnace has not been so clearly indicated as tt ts by wi — -— veer _ by it 
eeuae cen ; the tests in this article. The transverse strengths of cessing the cylindrical tile 
a base and two shells; one tor suiderd cvtliraion bars male trom bevkegs, from « into the end tiles. thie GS 
melting ierrous, the other for mixture of pig iron and back scrap, end from on ell- culty has been entirely over- 
meiting nonferrous metals. - back-scrap charge are shown in Table II to average come. As an additional pre- 
actual practice both shells less than 3400 pounds. The bars made from borings caution, in building up the 
have been used for melting had an average transverse strength of 3333 pounds, lining, we put in a fillet of 
cast iron, one shell always while those from a mixture of pig iron and scrap were cement in each end. This 
aceng wned and available im almost identical in transverse strength, averaging 3317 strengthens the corner and 
— oS SC.eegeety. such as pounds, and the bars made from back scrap showed also prevents the iron from 
failure oi the lining in the only a slightly higher transverse strength, averaging penetrating the joint. The 
shell in use The shells can 3433 pounds. Thus the grand average of the three electrodes used are stand- 
be changed in about one mixtures shows a transverse strength of 3361 pounds ard 2.5-inch diameter graph- 
hour. It was found desirable which can be contrasted with the average of 4480 ite electrodes joined with 
to Save some way to etme pounds as shown by the average transverse strength nipples. The electrode con- 
the iron which was melted of the first five bars in Table II, made from a mixture sunption oft the first heat 
for experimental purposes to which 20 per cent steel had been added. Of course, averages about 1.25 pounds, 
and a molder was put on the compositions of the different bars vary; but in and of subsequent heats about 
for this purpose. As we the lot of bars from the semisteel mixture, trons high 0.60 pound per 250 pounds 
have our own pattern shop in both carbon and silicon are found and little differ- charge. In the early opera- 
at the plant, and a large ence ts shown between such bars and those having low- tion of this furnace, the elec- 
number of gray iron castings er carbon and silicon, at least none of the semisteel trode breakage was excessive 
are required from day to bars are in the same range of transverse strength as the on account of the operator 
day, it soon was found that bars from all-iron mixtures. Therefore, it may be con- not being sufficiently experi- 
it would be convenient to cluded that the effect of stecl in semistecl made in the enced to know just when to 
produce a larger quantity of electric furnace is similar to its effect in cupola mix- Start rotation. If rotation is 
these castings in the experi- tures. More information as to the basic law behind started too soon, the unmelt- 
mental foundry. As a con- this phenomenon is needed to allow the metallurgist ed chunks of metal will be 
sequence we now have four to go ahead intelligently.—Editor. carried up on the sides and 
molders and two coremakers fall back, breaking the elec- 
engaged in the production of trodes. The furnace is op- 
molds for castings. The iron erated on the 80-volt tap, 
is all melted in the Booth furnace, be neutral and not to react with the metal. and the regulator is set for 1000 
which has averaged 15 heats per week. In the early operation of this furnace amperes. We are able to get 60 kilo- 
As many as five heats pet have and on account of the shape of the tiles watts per hour input into the furnace 
een made in rush periods and our lack of proper equipment for at this setting, On Monday mornings 
The furnace is equipped with a Pitts- charging the furnace we got only 80 100 kilowatt hours are used to preheat 
burgh transformer of 75  kilovolt-am- heats per lining. The lining cost at the furnace before charging. After this 
pere capacity. It operates at volts this rate is high. We have been able preheat, the first heat is taken off with 
m the high tension side, and pro- by a change in the shape of the tile, am expenditure of from 145 to 165 
vided with taps for 115, 100, 90 and 80 namely, recessing the cylindrical _ tile kilowatt hours. On other week days 
- into the end tile, and with suitable the furnace is charged after the last 


American Electr 
>) 
Baltimore. 


of th 


society, held re cently 


charging equipment and attention to thi 


furnace to obtain as high as 225 heat 


N¢ 3 


night 


heat of the day 


and allowed to set over- 


with no current on. The first heat 
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Table I 


Some Analyses of Electric Furnace Iron with Steel Additions 


Modulus 





























ar< made 


H Total carbon Manganese S Phe Su I N Load, ru é D 
Percent Pt P Per ce Pe Per c pounds pounds 
6 r 8 5 4440 69,2 S 
69 468 7 . 
° 2 4250 66.30 2? 
‘ - 1 24 435 67.900 0.2 
1026 4680 3.1 0.183 
’ 6 22 7 +0) 448 69,8 69 
46 11 ( s ¢ 248 8 136 . 45°90 7 so 172 
6 5 2 457 714 7c 
¢ 2 25 ) 446 69.5 ) 
Se 2 ( 23 28 } 4640 2 24 
is taken off the following morning witl egregation on trom this turna this furnace, it is practically impossibl 
an expenditure of 165 to 175 kilowat gy. 2 shows the special device which to handle a slag For this reason, n 
hour In melting borings, — the I ( yund satisfactory for charg fluxing material is added with th 
heat is taken off in about 2 1our g pig and large pieces into fur charge Any slag which is obtained is 
using 170 kilowatt hours; the secon a Such materials as borin ster probably a combination of iron oxide 
heat in 1% hours using 8&0 kilowat chings and small castings are thrown 1 tl lining It is necessary from 
he s: the third heat in 1 hour, 10 mn in with a_e shovel \ device bee time to time to pull out a small quan 
utes using 70 kilowatt hours Thes le which allows the addition of tity of this material after a heat is 
heure vill be influenced by time los rt ] through the electrode hole. poured 
] 1 . 2 
n delays, such as waiting for n S It found that in charging over night The construction also makes it diffi- 
et . 
ial i oie 1 «+h eee 
Having determined le = =amoun o 
‘ Table II 
energy input necessary to melt the . a 
charge, it is a simple matter to avoi Physical Tests of Electric Furnace Iron 
arted SORING 
electrode breakage due to rotatio1 B NGS 
. ° Pot Deflex 
\fter sufficient energy input, the oper H ! M S os us Su Load tior 
, ~ ( . *24 4 { S 
ator gives the furnace three or tou ; ; = , } 4 + 
,? 4& 2 "7 
half turns ind watches the aimmete! y 2 52 ) . 90 
- 1 , AN Ba Scra 
To! inv surge If none, th larg ) 9 “ 
sufficiently melted to proceed with ro 24 ; ¢ ) 
~ + 44 r _ 
tation Back Scrat 
\ great deal has been said wit! g 610 s ' 
gard to the fact that rotation does t . 0.086 420 7 
~ \ 
mix the melt If the melt were \ I 
true cylindrical container, this wo 
’ ° ld ' + 4 
no doubt ve true but on accor ith > 4 n up Vis ‘ Nake ididit s to the charge 
irrecularities on the sick su " i\ castings i r tnal lateria atter melti g has started ind it is m 
‘ 1 1 j . t ’ 
the evlindrical linin we lave ke rings, W 1 Oxidiz yal ind possible to look in and se e cond 
that the ( ire S very thor ca il Cc tion rt the bath } il time unless the 
1] + trvy 7) f . & ' P 
mixed. We have not been trouble as constru of door is opened, which causes the ter 
7 - ) to cool down rapidly. For this 


: 
| as complete 
| is possible and charged at once int 
| the turnace. Deoxidizers, or other 
' 
, ; , , ‘ 
small additions, a1 made through the 
] + 
| eer le hole is ilre idy noted 
) , 
Pouring is done by ¢ itching the meta 
4 A 
i t ] 
1 tied hand ladles supported a 
: 
spec hxture attached to the furnace 
It is important to have the ladles well 
leated before receivin the iron rh 
+ ] ] 
st ladle of iron is not as hot as t 
ba 7 
S d id subsequent lad on a 
r t t having to n ut 
| t! cold spout 
| temperat { oO th neta S 
” 
ntrolled by paying strick  attent 
| ‘ , : | 
the power, that is, the higher 
wer the higher the temperature. By 
experience with the types of casting 
1 
» be made, the sections, composition, 
et ind with power preheating 
idles satisfactory casting conditions 
have been obtained 
Specifications t gra m used in 
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Table III 
Heat No. 748S—Borines CHARGED 
Total carbon, Manganese, Silicon, Phosphorus, S$ 
per cent per cent per cent pe cent c c 
(harge analysis $4 63 2 244 7 
; 9 63 2 16 
Hea nalysis } 0.6 Z ; 248 7 
+] 66 2 7 
Heat No. 749-—Pica Iron CHARGE 
I < re s r 1 vO gs ir the same car lot 
i s al \ & s ca pix were as I llows 
78 pounds g No t + 46 48 
44 pour pig Ne 6 ( 2 ) } +5 
The estimated analysis of charge sed 
on these analyses was 47 ‘ g , 
Actual analysis ot heat 56 46 } Q 
6! 
H No. 751—Pre Iron Cua 
This hea was n e 1 the same ner s heat No. 749 
46 | nds, pig No. ot 44 5 ; 
49 pounds, pig No. 4, lot 78 55 6 $ 
60 7 
Phe stimate t sis r ge base 
on these ialyses s . 3.45 7 r ; 
Actual a1 sis of hea 42 2 4 
Heat N 754 
This heat was made n the same manne s heats 74 175 
51.5 pounds g No t 7 { Ss y. 8 é 
65 2.97 
+ pounds, pig No. 2, lot 81 5 6 14 
The est te nalysis f charge based 
on these a yses was 75 0.54 26 4 0 
Actua i alys $s ol eat oY 55 2 042 { 24 
automobile practice call for low phos- poured are within the limits of error 
phorus content, which means less fluid- of chemical analysis In the case of 
itv, and consequently a higher pouring all-pig heats, it may be noted that 
temperature. Fig. 1 is a view of a there is a marked difference in the 
crankcase made from iron with 0.04 analysis of pigs from the same ship 
per cent phosphorus, 3.00 per cent ment. For instance in lot No. 13. th 
carbon and 2.50 per cent sili- carbon ranges from 3.35 to 3.81 per 
con. This view is shown to call at- cent while the silicon varies from 2.97 
tention to the high heat which must be to 3.57 per cent Manganese, phos- 


necessary for the casting of thin sec- 


tions with long runs from metal of this 


analysis The metal thickness in this 
case is 0.16 inch. 

Metal losses were determined by 
weighing the charge into the furnace 
against the weight of castings, gates, 


sprues, etc., recovered. It is necessary 
to take an average figure for this 
value, as it often happens that it is 
impossible to drain the furnace com- 
pletely after each heat. This difficulty 
is due to wear of lining, slag running 


+ 


With pig 


down into pouring hole, etc. 

iron and back scrap charges, the re- 
covery has averaged 96 per cent. When 
operating on clean borings, free from 
rust, the recovery has run from 92 to 
94 per cent. 

As far as we are abl to find by 
careful analysis, the loss in chemical 
elements of the materials used in the 
charge and of the heats poured, is 
negligibl The tests recorded in 
Table III are cited as confirmation 
of this. 

It should be noted that in the case 
of the heat of all borings, where it is 
possible to obtain a _ representative 
sample, the difference in analysis of 
the material charged and the metal 


phorus and sulphur are quite constant, 


In spite of these variations, the actual 
analysis differs from the estimated 
analysis at most, only 0.22 per cent 
carbon and 0.15 per cent silicon 
This type of furnace is ideal for 
handling borings, turnings, etc. As 
soon as the material is charged, rota- 


865 
tion can be started which constantly 
turns over the material preventing 
melting of a pool in the top of the 
charge 

The quality of the borings must be 
good; they should be stored inside to 
prevent rusting Rusty borings will 
cause excessive chemical losses in the 
melt Oil on the borings will cause 
no more trouble than in the melting 
of oily brass or bronze turnings. The 
shrinkage of the iron produced from 
melting borings is no different from 
that in melting pig and scrap Chis 
has been determined by making K- 
bars and castings nonuniform section 
nd comparing with similar castings 
made from pig and scrap melted in 
both electric furnace and cupola 

rable II contains some comparative 
physical tests of iron produced Irom 
heats of borings, pig and back scrap, 
and trom all back scrap 

All these heats have been selected 
so that the iron has the same chemical 
analysis, and having been poured 
under the same conditions the values 
are strictly comparable It would 
seem from these results that under the 
melting conditions in this furnace, it 
makes no difference in the quality of 
the metal whether pig or scrap is 
used, provided the chemical analyses 
are the same 
Table I records a few heats selected 
from every day production record. 
These results were selected to show the 
possibilities in the physical properties 
of irons melted in this furnace. The 
first five heats were made from pig 
and back scrap, to which 20 per cent 
of steel has been added The last five 
heats were made from pig, back scrap, 
20 per cent steel and 10 to 12 per cent 
pig iron made from an ore contain- 
ing nickel and chromium. 
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Aluminum Melting Practice-IV 


Furnaces for Aluminum the Same as Those Used for Brass Except the Iron- 
Pot Type—Recent Tendency toward Furnaces of Higher 
Capacity —-Many Different Fuels Used 


BY ROBERT J. ANDERSON 


T THE present time, the selec- or used for the production of die cast- foundries of the United States: coal, 

tion of the proper type of fur ings or permanent-mold_ castings, or coke, oil, and gas-fired reverberatories ; 

nace for a given set of operat- are poured into rolling ingots. The oil and gas-fired stationary and _ tilting 

ing conditions is made especial- smelting of aluminum-alloy borings and  iron-pot furnaces; coal and coke-fired 

ly difficult by the many types available, related aluminum-bearing scraps presents natural and forced-draft pit furnaces 
and more particularly by the lack of a distinct problem, and a variety of fur- using a crucible; coke, oil, and gas-fired 
comparable data regarding them. naces is used for this purpose. stationary and tilting crucible furnaces; 
Light aluminum alloys are, or have When speaking of furnaces for melt- oil and gas-fired open-flame tilting and 
been, melted in all kinds of furnaces ing aluminum, it will be generally under- rotating furnaces; and two or _ three 
which have been used for brass and stood to refer to melting prior to cast- kinds of electric furnaces. The station- 
bronze. The iron-pot furnace, so wide ing into rolling ingots, although, of ary and tilting iron-pot furnaces are 


ly used for the melting of so-called course, all direct metal from the reduc- favored considerably in_ this country 
white metals, is the only one employed tion cell is remelted, and either cast into particularly by large foundries, but open 
for aluminum alloys not used for brass rolling ingots or poured into pigs. flame furnaces are being used more wide- 


] 


and bronze; in fact at the present time arious furnaces have been used for ly now than a few years ago. In small 


the iron pot furnace is regarded by ting the reduction-cell 


metal, ‘yat foundries, and in foundries where only 
many foundrymen of long experienc » United States the open-flame re- a minor part of the output is in light 
as the preferable type. erberatory furnaces, fired by gas, oil, aluminum alloys, pit or crucible fur- 
] 


The type of furnace depends upon or co appear to have been employed naces are used largely. Electric fur- 


whether aluminum or one of its light rincipally naces for melting light aluminum 


alloys is being melted, as well as are now receiving considerable 
whether, in the case of aluminum, th urnaces in Foundry Practice few installations have be 
metal is melted simply for re-pigging ot t is in light-alloy foundry practice The tendency in recent years 
for casting into rolling ingots; and tl the greatest variety of furnaces is the use of furnaces otf larg: 

in the case of the light alloys, whether oyed, and the following types are such as reverberatories, open-flame 


they are to be poured into sand castings at present in daily use in the aluminum —rel-shaned furnaces, 
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FIG. 1—LAYOUT OF A BATTERY OF PIT FURNACE FOR MELTING ALUMINUM 
866 
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through the enlargement of 
plant capacity. Where a _ foundry is 
turning out 5,000,000 to 15,000,000 pounds 


of finished castings per year, melting in 


has come 


units of small capacity requires a large 


installation, i. e., many furnaces. One 


type of barrel-shaped open-flame furnace 


can melt at least 2,000 pounds of metal 


per hour, and the advantage in operating 
larger units than stationary crucibles or 
iron pots is apparent in foundries where 
the daily output amounts to thousands of 


pounds. 
In modern 
the 


aluminum-alloy die-casting 


melted in smal] 
be 
as part of the die-casting machine proper. 
the both 


and casting 


practice, alloys are 


cast-iron pots, which may considered 


Usually fuel is gas. In die 


casting permanent-mold 


work, it is standard practice to make up 


the alloys in an alloying furnace and 


run them into small pigs. 
then 


The prepared 
to the 
Sta- 


alloys are simply delivered 


die-casting machine for 


remelting. 


tionary iron-pot furnaces 


} are preierred 
for alloying, although several other types 
have been used. In the case of per- 
manent-mold casting practice, small iron 


pots hred by gas are preferred tor melt- 


ing the alloys prior to casting. 


Simeltin lluminiferous Scraps 
In the case of smelting furnaces for 
uuminum and light aluminum-alloy bor 
ings, scrap nd dross, the domestic prac 
tice is not standardized, and many dif- 
lerent types of furnaces are employed 
For smelting borings and other light 


scrap for the production of so-called 
casting aluminum, and in making secon 
dary light aluminum alloys _ stationary 
und tiltir iron-pot, reverberatory, pit 
ind open-flame tilting and rotating fur 
naces are employed commercially. Strict- 
ly speaking, furnaces used for running 
down borings, dross, and other high 
aluminiferous scrap should not be called 


refining 


no refining of the 
That is t 


lurnaces, since 


material is accomplished. 


say, the usual impurities, with the ex 
ception of zinc, cannot be removed by 
a melting operation. It has been reported 
that one firm has worked out a process 
for recovering substantially pure alumi 
num from scrap by removing the im 
purities in a melting furnace, but no dk 
tails are available. 

Experiments have been made by Gil- 
lett on electric melting of borings, and 
during the past two vears, a number 
of companies have made preliminary 
studies of the electric melting ol 
aluminum and aluminum-alloy scrap. No 
commercial application has yet been 


made, so far as is known. 


The primary object in smelting alumi- 


num and aluminum-alloy scrap is twofold: 
simple remelting for the purpose of pigging 


clean choice scrap, and obtaining high 


recoveries on dirty borings and low- 
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FIG. 2—STATIONARY CRUCIBLE FURNACE WITH BLOWER AND CONNECTIONS 
grade scrap. The furnace to be em- number of turnaces The pit is ordin- 
ployed should be governed to a certain arily divided in two, about half th 
extent by the kind of material smelted width being used for the setting of the 

Intermediate copper-aluminum = alloys furnace and the remainder tor the run 
and other so-called hardeners for foun- way, which is used tor removing ashes 
dry practice have been made in various The latter is covered ei.her with an 
kinds of furnaces. Generally speaking iron grating or with iron plates Phi 
the stationary iron-pot turnace 1s_ prt individual furnaces are built side by 
ferred for melting the aluminum in the — side in the pit, suported on iron griders 
manutacture l set about 3 to 4 feet down in the pit 


alley, the co 


pit or in cr 


lurnaces 


other than 


of 50:50 copper-aluminum 


pper being melted 


ucible furnaces 


the 


iron-pot tur 


1ace are used for melting the aluminum 
in the preparation of these alloys In 
cases where intermediate alloys = are 


made of 
melting point 
manganese, ¢ 


advantageous 


aluminum 


ly employed 


and a metal of high 


such as nickel, cobalt, o 


in electric furnace may b 


nerfelt electric furnace has been used 
commercially for this purpose The De- 
troit indirect-arc rocking electric tur 

} le lees _ a" 
nace has been used for melting alummum 
bronze turnings, to which aluminum was 


subsequently added for the manuiacturt 
of 50-50 copper-aluminum alloy rh 
preparation of rich alloys tor use 1 
aluminum-foundry practice has already 
been described by the writer* 

Aluminum alloys are still melted 
the usual types o Wass pit turnac 
particularly in foundries wher nly a 

the output is in these al 


minor part ¢ 


] VS Natural and 1¢ rced dt 11t ¢ ke il 1 
coal furnaces are generally built in as 
actual pit helow the floor level so-called 
: ; oes 
pit furnaces, fired by oil or gas, usually 
are not, although they can be Phe 
latter are generally referred to as 
crucible furnaces in contradistinction to 


actual pit fu 
and 

In the cas 
fired b 
of construct 
to 8 


they are 


fe et 
of varying 
*Andersor R 


harden 


1920, pr 617-6 


wide 


; eer 
naces fired by coal or cok 


so included here. 
e of natural-draft pit fur- 
vy coal or coke, a usual form 


m consists of a pit about 6 
the 


depending 


and same depth, and 


length, upon the 
J., Mar 
ers, Chem 
1 


ufacture of 


and Met 


rich <« 
Eng., vol 


pper 
22 


Gratebars, which are generally hinged 


make up the bottoms of the individua 
furnaces Any fuel or ash on the grate 
bars may he droppe i the pit bel \ 
by mitt chau "i to the 
flo Dove At tl Ca ‘ each tut 
nat there ; rectangula 
flue leading int a irger flue at th 
back of the wh batt nd this in 
tl connects th the ch In melt 
the crucil ‘ ct 1 tr uel pre 
VIOUSLY p! ic¢ 1 ( t yprat pars i d 
vdditional fuel is p 1 around the sides 
of the crucible. Each furnac: that 1s 
ae , 
nole is covered m t } I i 
, , 
cove wually i { t-1 1 caorme oO flat 
shaped cover, wl may ¢l Ye swung 
ide or otherwise readily removed Ch 
construction otf pit ce , Torce | 
drait is substantia t 1 s that 
— -_ ——— ———y 
= 














FIG SECTION OI 4 STATIONARY 
CRUCIBLE FURNACE IN WHICH 
THE AIR IS PREHEATED 
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but the ate unit. In the case of pit furnaces, 





natural-drait furnace 


| i! ] Slik as t . rn 
enclosed so that air may be P 4 in the usual brass pit, the furnace 


~ hyryilt lo » |e oor 
instead of being open t is built below the level of the floor, 
a number of pits are built in a 
that a good lining for | In the cz tionary crucible tu 


ly always thi 


temperature, and 

uund finely and made into a stifl 
take up to No. 600 
60 to 100, with capac- 


wling ies ot ti inds of No. 12 alloy, 


e carefully filled with mort 


h molasses The crucible ts 
] aan . th ] + id 
mec with tri past an 

le wly to re Ine ss ()y ri 


s 


the crucible is baked again. 





states that it has been shown that 


; - 
uminum will take up about 0.2) per 





one melting at a red heat 


crucible, and that 





crucibles RUCIBLE 
\ taken te 
essential t — 
Stationary ruci 
that aluminum In sta iry cruc 
Piven an ample ( pportur ity for the pre 


as to prevent dt f combusti 


he melted in pit coke 


luml coating 01 ot ‘ome into contact 
ing plumbago crucibles. and that char ' 4] he* | ; n to come into contac 

‘ wit “arbon Z so 1« las cde ot. ; , : a <a el me 
oil, or gas can be used as the fuel, tact _ ce h the alloy during melting, and con 
scribed several pit 


furnaces of difterent amination from the fuel may occur that 
* and 


t anthracite or bituminous coal be- 


y . * : 

the gases evolved bv the coa designs, also has Krom not be possible in iron-pot melting. 

: “ ‘ ’ : . Bl 7 e q - 

tates that melting Gillett Pig 1 shows _ the ta) ordinary crucible furnace, the cruc 
‘ } it ; “eS } ‘ Y r wT ~ 

iluminum is ordinarily performed = in ' we ' r pe furnaces m « heated over its exterior surtace 


] mnar« ~ ° : 
oo «crucibles, and that the metal foundry he combustion of the from burn- 
not be overheated “Ae ey: rs, and the waste gases are discharged 


oe 1 . an ft - — 
a ce scription of a pit coke turnact a large hole im = the lurnace 


b a mechanical stoker an furnaces are used 2 he flames are projected tar 
r melting o that they are given a ro 


1 ight aluminu n foundries. wil A oe ne iia 
consumption in the ordinary pi ok rt lhe ird motion around the ¢ 


el] t wn vartly l i 1 } mMcandesc t ’ 
furnace when melting aluminum is ; I . ld incandescent gases 


vymous writer states that the 


0.90 pound of coke per pound : ' be a . tt I timate contact with the 


Avain it is stated that aluminum ” = a al - ‘ melting 


relted in small lots most. satis : lhe low temperature employed in m 
casting nonierrous 


y employing a plumbago 62-366. Img gives a long life to the crucible 


a coke pit. Kmghtt, im a **Kror — > melting fur. the corrosive action of aluminum 
has suggested the use of a ring nace / ‘ (, 190% ’ ni 9; plumbago crucibles 
we extending laterally beyond the 


the crucible in pit coke furnaces ***(illett. — neoel ln the Of le stationary crucible furnace 


the object ) deflecting the hot . - oe : ' - au - : extreme ly simple. It consists 
around — the ible and thereby ifs or steel shell, cylindrical in shape, 
said that coke with retractory firebrick. One 
such as art - . set near the bottom of the furnace, 


1 


ass practic leading into the mterior through a _ hol 


irded wr regular practice u in the shell and lining, nerally em 


luminum alloys i ne lant r loved The melting 


}] | 
HOCK 


since 


ency to 
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as being used at the Birmingham 


Ltd.., 
to 


Birming- 
the 


Aluminum Casting ( 


ham, England. According state- 


ments made, the chief advantages of 
these furnace S are freedom trom oxida- 
tion of the metal, small radiation losss« 
id ease of control of temperature. 
The melting cost is low and heats of 
100 pounds can be melted in 18 minutes. 


, ; 
Vickers*, in an article on conser\ 


the lat 
ot 


ition of metals 


States 


Var that th greatest 


be 


Saving 


luminum can effected in the melting 


f the metal or its alloys. He claims 
that the metal never should be melted 

1 furnace in which the products ot 
combustion are driven by a blast so as 





o converge and pass through an open- 
ng centered over the crucible. Since 
the metal is melted without a cover, th 
pidiy moving al 1 high! heated gases 


aluminum and 


Fig. 2 shows a stationary crucible fur- 
nac with the blower connections, while 
Fig. 3 shows the construction of a cruci- 
ble furnace in which the air for com 
hustion is preheated by being circulated 
around the lining. 

Detailed data as to the performance 

stationary crucible furnaces will be 


series. 


Tilting crucible 


furnaces are used to 
a small extent for melting lhght aluminum 
lloys in foundries. They are fired by 
oil, gas, coal, and coke, but mostly by 
the first two fuels mentioned. Tilting 


crucible 
but 


iron-pot furnaces and tilting 


] 


fur- 
in the 


simila 


r in design, 

neven haha aT ’ 
atter type a plumbago crucible with a 
molded pouring lip is used. The tilting 
crucible furnace consists of an_ iron 
shell lined with refractory material; it 
is set on trunnions and fitted with the 


necessary tilting mechanism. The small 


nits employed for melting aluminum 
illovs are always tilted bv hand. The 
crucible is suspended from the top of 
terior of the turnace 
lhe capacity of the dinary tilting 
crucible is small ut mm aluminum 
oundr\ practice No SO. crucible 1s 
sed considerably Phe furnaces are 
t to take up to No. 600 crucibles, but 
xtreme sizes. eithe rge or small, are 


~ sab! 
Cruciiyc 


Wtino 
ri Ing 


ds products 

combustion may or may not have an 
pportunity to i to contact with the 
during n g¢ depending upon th 
esig * th t! 1 T Generally 
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speaking, however, there is more or less 


opportunity for the combustion products 
to pass over the surface of the liquid 
alloy during melting. In most tilting 
crucible furnaces, the products of com 
bustion are discharged from a_ broken 


annular 


ble, and thence though the hole in the 
lurnace cover li the waste gases wert 
led out through a vent in the side o 
the furnace, the possibility of gases com 
ing in contact with the alloy would b 
prever ted. 

The method of firing tilting iron-pot 
furnaces, Stationary crucible lurnacs 
and tilting crucible furnaces is general] 
the same when oil or gas are used. Som 





lurnaces on Ul 


airly large 


S1Z€S 


cast-iron covers on small units Station- 
ary iron-pot furnaces aré ullt in various 
capacities up to 400 pounds, and 250 
pounds 1s a common sizt The pots may 
either be round or rectangular, but are 
most frequently round. In the stationary 
iron-pot turnace, tl y to be melted 
s placed mm the pot heated ve 

its) exterior suriac I t col istion 
I the fuel 1 t! pac relwee the 
lurnact walls ind ( pot Normally 
the pi xlucts oO con ti ao " 
hav al opport nity to < ( to ¢ tact 
with the all durn melts Ore iri- 
lv, a liquid heel « 50 to 150 p ( i 

lett n the pot t ( \ heat 
nd i1soO lacilitat« and addi- 
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FIG. 6—BATTERY 


SET IN 


OF 
\ 


ST 


PII 


ATIONARY 
WITH THE 


ABOVE THE 


ld up to about 1000 pounds or mor: 


of No. 12 alloy. Details of the con- 
struction of the tilting furnaces are es 


sentially the same as for the 


Stationary 
Tilting 


been 


crucible 
lid 


melting 


lurnaces. lurnaces us- 


ing s fuel have employed for 


aluminum 
but 


alloys in foundry 


practice, small 


A 


only to a extent. 


tilting crucible furnace having a 


capacity « 140 pounds per heat and 
which can be heated and poured every 
25 minutes is described in THe Founpry 
of June, Fuel oil is used at a 


1910 
pressure of 1.5 pounds, and it is stated 
1 gallon of oil of 


melt 100 pounds of 


, 
that 300 cubic 


leet ot 


metal 


par: units, or in a battery 
several pots to a banl the practice Ol 
employing two or three pots to a bank 
has gained favor. Ojl or gas are get 
erally used as fuel At the present 
unk these furnaces generally are run 





without covers, although some operators 
are stil] strongly disposed to use solid 


IRON-POT 
roPp 


O} 
FLOOR 


charg 


THE 


FURNACES 
FURNACE 


LINE 


1s 


temperature 


ladled 


ut 


melted, and at 


Stationary 


lacture 


and in some foun 


lries they are built by 
the local mechanics In the cast o1 
single units, th lurnace cor t ta 
round, square, or rect lined 
with refractory Drie ile t top 
covered with a refract leaving a 
rn lor sctting the p tte S 
hung from the top of t ! und 
may Ce upport | r ped 
brick or by a fre \ 


pot, 
ducts 


through 
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by 
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one furnace, 
Where two 


thence to a stack. With 
a small stack may be used. 
or more pots are placed in one furnace, 
a burner is used at each end. Charging 
of the pots is so arranged that the burn- 
ers are Thus, in the 


case of a two-pot furnace, with a charge 


used alternately. 


of liquid metal in one pot and of cold 
metal in the other, the burner nearest 
the first pot would be operating, while 


the second pot would be preheated by 
the hot gases. After pouring the first 
pot, it would be charged with cold meal, 
the first burner turned off and the 


principle is 
tilt- 
double- 


second one started. This 


also 


ing crucible furnaces 


applied in some double-chamber 
and in 
chamber open-flame tilting furnaces. At 
the the 
is the 


from the standpoint of 


present time iron-pot furnace 


most extensively employed 


the quantity of 


one 


metal melted. One of the first of the 
stationary iron-pot furnaces put upon 
the market especially for melting light 


aluminum alloys consists of a cast-iron 
shell, lined with high-grade fire brick, 
the metal being melted in a thin cast- 
iron pot by means of natural or arti- 
ficial gas. Air under a _ pressure of 
2 pounds is used at the burner. The 


capacity of the furnace is given as 


225 pounds of aluminum, and the time of 


melting 
The furnace is run with a cover over the 


Tl 


down a charge as 45 minutes 


iron pot, and the pot is coated on the 
inside with a special preparation that 
increases the life and prevents alloying 
of the iron with the aluminum. It is 
stated that about 10,000 pounds of metal 
can be melted per pot, or a life of about 
44 heats. With natural gas at $0.30 per 
1000 cubic feet, the cost of melting 100 


pounds of aluminum is given at $0.07 


for gas alone. This furnace is to be 
run in single units. 
Covered with Firebrick Lid 
In an installation of three stationary 
iron-pot furnaces*, the pots are made 
of cast iron, flanged at the top where 
they rest on the furnace body. The top 


covered by a horizonta 
fitted 


othe 


oOo! the pot 1s 
fire-brick lid, 


metal from at 


closely to protect the 


and 


oxidizing in 


fluences The furnaces are fired by 
both natural and illuminating gas, mixed 
with air at 1 pound pressure. The metal 
is melted continuously, each pot having 


i capat ( il it 250 pounds (Owing 
to the higher temperature to which th 
pots al bjected, they must be re 

placed about every two weeks, and_ the 
slightest defect in the gray-iron casting 


frequently results in a_ break-out 


a few heats. 
official 


American Institute of 


In the discussion of a report of 


the 


chemists of 


THe 


Production of aluminum castings, 
1908, pp. 139-144. 


*Anon., 
Founpry, vol. 33, 
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Metals* 


ing was 


the question of aluminum melt- 


dealt with briefly. The follow- 


ing two analyses of cast iron pots were 
given: 

Reported by Horne’ Gillett 
PE cic casendsasas 3.20 3.33 
COPOOMIRIS GCOFDOR 2c cccccccecs 2.40 3.15 
Combined carbon .....sccscee 0.80 0.18 
vce snandhomenee ee 0.35 to 0.40 0.59 
DEE \radkwebinho aude tanec 1.00 to 1.25 3.03 
0 FR eee arent rena 0.05 to 0.08 0.08 
PND 6scrc Gina wew ean wares 0.28 to 0.32 0.56 

In a description of the foundry of a 
large automobile company, the use of 
stationary iron-pot furnaces is  men- 
tioned,* * but details as to their per- 
formance are not given. An_ installa- 
tion of ten oil-fired stationary iron-pot 


described.*** Each pot has 


165 pounds, and about 12 


furnaces is 
a capacity of 
heats per day are taken off, making the 


daily production about one ton per fur- 
nace. In the construction of the fur- 
naces, an oll-burning nozzle is set close 
to the furnace shell, the air being car- 
ried into the combustion chamber 
through a pipe surrounding the nozzle. 
The burners are set tangentially to the 
furnace wall so that the flame will be 


given a whirling motion around _ th: 


pot. The pots are cast from semisteel 
made up of 40 per cent steel scrap and 
60 per cent foundry iron. It is stated 
that the object of using this mixture is 
to make a pot which will have a dens 
structure. These semisteel pots are said 
to last for 150 to 200 heats. According 
to Gillett and James,**** the net metal 
loss in melting pig metal in iron pots 
for casting purposes is not over 0.33 
per cent, if reasonable car¢ is taken 
and if the recovery of metal made on 
remelting the skimmings from the first 
melting is taken into account. Lea***** 
states that in the case of iron-pot melt- 
ing for aluminum alloys, coatings should 


be applied to the interior of the pot sur 
face, frequently and regularly. The com 
position of the coatings to be used is 
not given although in some plants a wash 


of clay or of magnesite has been applied 


hows the top view and cross 


Fig. 5 


section of a single-unit stationary iron- 


pot- furnace Fig. 6 is a view of an in 


! 


stallation of stationary iron-pot fur 
naces in a_ foundry. 

We , C. F., Reports of official chemists of the 
American Institute of Metals, Trans, Am. Inst. of 
letals, vol. 6, 1912, pp. 1-11; discussion pp. 11-43. 

**Anon., A model automobile foundry, The Metal 
Ind., vol. 11, 1913, pp. 475-476 

***Anon., Producing Castings for the Automobile 
Trade ; Tne Founpry, vol. 41, 1913, pp. 87-92 

****GCillett, H. W. and James, G. M., Melting 
Aluminum Ch bureau mines Bulletin 108, 
August, 1916, p. 28 


*****Lea, F. C., The Founding of Aluminum, The 
Vetal Ind, (London), vol. 15, 1919, pp. 509-511. 


The River Foundry Co., Detroit, 


operating a small jobbing shop, has 
been sold at auction to satisfy credi- 
tors. 
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Combine Related Firms 


The American Carbonic Machinery Co., 


Wisconsin Rapids, Wis., have been 
merged into one organization, hereafter 
being known as the American Carbonic 
Machinery Co. These two companies 


have been owned and controlled by the 
The American Carbonic 


has 


interests. 
Co., 
or mpany 


same 


Machinery been a sales and 
handling only 
refrigerating the Grand 
Rapids Foundry Co. has been the manu- 


The 


Carbk nic 


engineering 
machinery, and 


facturing and _ parent 
capitalization of the 
Machinery Co. has been 
$200,000, just double that of 


companies. 


company. 
American 
increased to 

the original 


Organize Brick Company 

The Risher Fire Brick Co., recently or- 
ganized and chartered in Illinois, has its 
office and 
Canal streets, Chicago, where a complete 


warehouse at Eighteenth and 


high-grade refractories will be 


Attention 


stock of 


carried. will be given to 


special shapes. H. E. Risher, who is 
president and treasurer, has been in the 
refractories business more than nineteen 


years and thus. has had wide experience 
The 


San 
quick 


new company will specialize in 


engineering advice 


service and 


Sells Foundry Property 


The Crompton & Knowles Loom 
Works, Worcester. Mass., has sold its 


Star Foundry Co. 
city to Edward D. 
tady, N. Y. The 
$20,000. It consists of a one 


story and basement foundry and 46,253 


property in_ that 
Priest, Schenec- 
consideration was 


about 


feet of land, assessed for $22,800. The 
foundry has not been operated since 
the war when it was leased by the 


The 
manufacturing 


Standard Foundry ‘Co 


is to be developed for 


property 


Re-establishes -Branc hes 


The F. S. Pearson’ Engineering 
Corporation, Fisk Bldg., at 57th Street 
and Broadway, New York City, has 
re-established its department for in 
dustrial management and _ techni 
auditing of industries and public util 
ities. This department will be carried 
on together with the usual work o 
financing, developing, design and con 


engineering projects an 


struction of 
industrial plants. 


To Rebuild Equipment 
A department for remanufacturins 
molding machines has beet 
opened by the 


Machine Co.., 


place, Chicago. 


foundry 


Champion Foundry & 
3018 West 


The machines are dis 


Twenty-first 


assembled, cleaned and renewed, put 
ting them in practically new conditiot 
The service includes an engineering de- 
partment, advice as to proper machines 


and mounting patterns 




















The secretary's office is in the 


one end of the second st 


devoted to the 


OUNDRIES 


manufacture of light’ brass 


castings have shown less de- 
velopment during the past 50 
years than other branches of the metal 


working industry. This is especially 


true of the physical equipment and ot 


the building in which brass castings 


are made. Like every general rul 
the foregoing presents many shining 
exceptions Some foundries of this 
class are on a par in every detail 
of building, equipn ent and methods 
with anything in the industrial field 


However, the greater number 


behind the procession, due principally 
to the fact that little or no powel 
equipment is required and any build 
ing with four walls and a roof that 
affords a reasonable measure of prote: 


weather is considered 


ial 
racticai 


purposes. Light, 
1 


heat and ventilation are not regarde: 


as 


] 


major factors and and gas fumes 


| 
SMOKE 


from the furnaces are excepted as na- 


tural phenomena; something that al 
ways existed and always will and there- 
fore is beyond human control 

Many of these foundries start in 
modest way with limited capital wh 
precludes constructing expensive build- 


Something light and flimsy, ort 


ings, 

more frequently an old, second hand 
building is pressed into service and 
adapted to making castings The adap 


tation usually consisting in installing 
one or more furnaces, a chimney and 
a few benches In the event that the 
business increases a leanto 1s built on 
to the most convenient side and 1t 
necessary, other additions of a lik 


. : 1 
‘ter are placed in service later. 


With a 


and 


business established in this 


manner returning a fair margin of 


profit, the owner or owners naturally 


hesitate to erect a new plant even 


though they are satisfied that lower 


production costs and larger output, due 


to improved conditions, soon will ab- 


sorb the necessary expenditure In 





other cases the business is established 


in a leased building and so long as 
conditions are fairly satisfactory th 


drift along 


that he 


foundryman is content to 


until it becomes imperative 


seek other quarters. He then is faced 
with the alternative of seeking othe: 
leased premises elsewhere, o! erect 
ing his own building. Usually by that 
time mind about 


he has changed his 


isability o! 


build 


require- 


the inady providing a 


designed for his 


spec ially 


Also by 


ing 


ments that time he is in a 


better position to consider wit! tavo 
a proposition involving the erection « 
a new building 
Se Irchitect’s 1dzv1 
Conditions somewhat similar to thost 
outlined in the preceding paragraph 


were responsible for the change 


Ivy made by the 


old 


St. Clair avenue to 


Sterling Brass Co 
47th street and 


YOUU St 


from its location at 


Catherine 


venue, Cleveland. The company spe 
Ciaiizes in piumbe S DTass Nines and 


n addition to the foundry where the 
castings are made, maintains a machin: 

d finishing shop, polishing and plating 
departments where the material is as- 


sembled and prepared for shipment 
In the old plant, due to changes and 
expansion, the succeeding operations 


from raw material to finished product 


did not follow each other in prope: 


or orderly sequence, with the result that 


there was considerable lost motion and 
a correspondingly proportionate ovel 
head expense The furnaces were in 


room as the molding 


the air with smok« 


The 


ventilation faci 


and contaminated 
fumes 
with no ad 
the 
entailing an 
light 


definitely 


and Las root was 
equate 
windows small and few, 


and were 


appreciable expense for 
artificial 
Having decided to erect a 
fitted to its 
the company 


Allen 


plant particularly 


and 


new 
needs requirements, 


Sore 


services of 


871 


engaged the 


Modern BrassShop 
Offers Contrasts 
to Old Type 


BY PAT DWYER 


architect and Cleveland to 


engineer, 


prepare plans. The main features of 


the new plant, including the general 
layout insuring a steady flow of ma 
terial from one end to the other, also 
the building material employed and 


Stvie of construction, rm to ac 


cont 


cepted modern factory standards, How- 


many ih..ovations, some original 


and others, adaptations, have been in 


troduced and incorporated in the gen 
eral scheme [The furnace room fut 
nishes the most conspicuous, example of 
this character and will be considered 
more fully later 

The group of buildings is arranged 
in the form of the letter U. By refet 


Fig. 2 it will 
1 


StocK room, 


ring to the illustration 
that the 


pattern vault 


be noted 


core 


room, and furnace 


The mold 


bar 


room 


are located in the left wing 
ing department the cross 


the U 


occupies 


and the right hand leg of em 


braces the machine and finishing shops 
shipping room, office, eté The left leg 
and the cross bar, each is a_ singk 
story structure, but the right leg is 
two stories in height and at one end 
where the locker room and _ heating 
equipment are located in the base 
ment, it is three stories hig! 


W ood bloc k 
out with the 


floors are laid through 
exception of those in the 


stock room and furnace room, which 
are concrete The wa 


brick, 


the various 


S are of red 


painted white on the interior of 
wood 
beams A 
system in all 
ynnected to the 
heat 


departments ind the 
roof is supported on teel 
comprehensive sprink! 
departments is cc city 


water service Ste distributed 


through wall radiators located in all 


supplied by a boiler 


14,000 
Crude oil is 


departments is 


with a rated capacity of square 


feet of radiation em- 
and 
the 


the 


: 
ployed for fuel under the boiler 
also for other purposes throughout 
plant including the core oven and 
melting furnaces. 
the accepted 


Acting on generally 
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Pa 


modern theory that abundant light and and machine shop to the shipping door. will yield a more intensive production 
idequate ventilation are real dividend Immediately before it swings toward from the same floor area and_ will 
builders through increased produc- the shipping door it passes close to not involve increasing the staff. De- 
tion and in reducing the percentage of an elevator by which material is con- lays incident to moving and also a 
work, the walls of the build- veved up to, and down from the sec- greater volume of orders than usual, 
the exception of those i ond floor. From the foregoing it will have placed the company far behind 
he furnace room, are made up be seen that there is a steady flow in in its deliveries. 
entirely of steel ash h me direction. The raw material enters ae . 
1 , . Draft in Furnace Room 
is illustrated arly in Fig at 1c end of the plant and moves 
I forward until it emerges in the New molding sand and scrap metals 
finished product at the other are stored in the bins shown in Fig 
4 which is the receiving room shown in 
material both into and Fig. 2. <A gyratory riddle made by 
! t t he I is made by motor the Great Western Mfg. Co., Leaven- 
ctions on. the t art truck and therefore railroad accom- worth, Kans., is suspended from _ the 
sash in the foundry rtment modation is only a secondary considera- monorail. This is employed to riddle 
and other swinging sections in tl ‘on- tion The plant is built in a section the new sand into a wheelbarrow be 
nuous sash on both s1 of th ond of the city that insures an adequate fore it is taken to the molding floors 
ss roof serve asan outlet for the con jiabor supply of the type accustomed The scrap is graded carefully and kept 
taminated air and for the comparati to the class of work handled. Nearly in separated bins, Gates and sprues 
amount of steam genera ie entire operating force from the old are collected in the cleaning room and 
pouring and shaking out th ‘lant have moved to the new one and used each day a they accumulate. Bor- 
it is claimed that marked increase of ings and turnings from the machine 
The path of the monorail vevor production has been secured, due to the shop are collected in suitable con 
installed by the Cleveland Crane at improved layout and greater facilities tainers and also returned to the fur 
I ngineering Co., Wickliffe, ifforded in the new plant as compared nace room daily. 
by the dotted line in Fig with the old. Heretofore, the employes An interior view of the furnace room 
be noted that it begins at the have been paid on an hourly basis, is shown in Fig. 5 and a cross section 
receiving room at one end, passing but plans have been about completed of the building showing the roof con- 


through the furnace room, the foundry to install a piece work system. This truction and ventilation detail is pre- 
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SHOW LNG rl THE VA RIOUS UNITS—THE DOTTED LINE INDICATES THE POSITION 
OF THE M ,ORATI X\TENDING THROUGH ALL DEPARTMENTS 
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The building in 


a chimney in which 


sented in Fig, 3. 
effect practically is 
fresh air constantly is drawn in through 


a door leading to the receiving room, a 


second door communicating with the 
molding department and the _ three 
openings A, B and Fig. 5. The 
required area for these various open- 


ings was calculated according to stand- 


ard formulas of chimney design A 
swinging sash in the wall immediately 
below the root furnishes an egress 
for smoke and hot air. In this in 
stance theoretical anticipated results 
have been fully realized. The furnace 
room at all times is clear and _ fret 


from smoke at least below the level 


of the furnaces. A certain amount of 
smoke ine\ itably 1S de veloped while 
the furnaces are in operation, but 


draft carries it upward and 


What 


the constant 


out through the upper windows 


smoke is produced is confined within 
the four walls of the furnace room 
and none of it finds its way into 


the adjoining molding department. 
Velting Equipment 


Metal is melted in a battery of four 


furnaces made by the Monarch Engi 
neering & Mfg. Co., Baltimore. Two 
of the furnaces are the tilting, open 
flame type, with a capacity of 500 


pounds each to a charge. The remain- 


ing two furnaces also are the tilting 


type, but they are equipped with cruci- 


THE 


FOUNDRY 








FIG. 4—SCRAP IS SORTED AND CI 
rO THE 
bles for holding the metal The 
battery is set up in a straight 
spanning a trench in the floor 
taining the oil supply pipes 
feature is indicated clearly in 
Oil is fed to the furnaces under 
sure supplied by two tanks 
above the floor in the corner of 
furnace room near the 20.000 
oil tank buried in the yard. A 
connected to the main line keeps 




















“1g, 


situated 


gallon 


entire 


pump 





Pipe TAENCH 

















rION THROUGH 


VENTII 


FIG 


SE( 


FURNA( 
ATION 


ROOM 
SYSTI 


SHOWING 
M 


PRIN( 


IPLI 


OF} 


D AND KEPT IN SEV} \L. BINS CLOSI 
RNACE ROOM 

small tanks supplied and the volume o 

air compressed at the first filling sup 

plies the necessary pressure, aided by 

gravity in forcing the oil through the 


turnace burners 

Air 
an individual 
Buftalo 


for each furnace is supplied | 


tan made by the Buffalo 


Forge _-.. direct connected to 


motor Th mono 


? 
a Sj h rsepowe! 


is forked in the furnace room with a 


branch serving each pair of furnaces 
\ suitable floor controlled switching 
levice shown at the upper right 1 
Fig > serves to direct the ladle cat 
rict suspended trom a chain block to 
anv of the furnaces Che monorail 
is so arranged that the metal fron 
tl furnace ma be poured direct 
to the cruciblk hile the latter hang 
suspended in the hoist 
( Vu } } f 

he) ll ri bl a tn I x 1 ca 
pacity of 100 pounds of metal are em 
ploved in pouring the molds Ch 


sometimes to the number of 


5), are mounted on match plates and 
made in snap flasks, requiring in som« 
cases not over 10 pounds or metal 
The castings must conform to clos 
specifications, color, weight, homogeni 
tv, dimensions, et and must be poured 
at a practically uniform temperature 
It has been found tl ibout ten molds 
is the maximum that can be poured 
from one crucible while meeting the 
foregoing conditions \ sheet iron 
rectangular frame, resting on the floor 


and provided on the top with a covet 


and on the bottom with an oil burnet 
is emploved for heating the crucibles 
pefore thev are filled with metal. The 
crucibles are heated to i bright red 
or to approximately 1300 degrees Fahr 
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All with their respective 


matchplates 


the patterns 
while 


kept 


occupying 


follow boards, 
the 


storage 


and 


not in use in foundry, are 


vault 


left 


in a 
the 


pattern 


extreme upper hand corner 


the building as it is shown in Fig. 


of 


2. Suitable shelves arranged in tiers 


storing the match- 
hey readily 
be slipped in and out. A small 


light the 


are prov ided for 


may 
bull’s 
] 


aoo!l 


plates on edge ‘vhere t 


} 
ne 


outsid tf t 
1 wi 


is connected W 


eve on 


the vau 


ott 


the inside ot 
the 
Phe 


’ 1 
OOKINY 


a reminder to shut lights when 


no person 1s layout of 


the foundry floor towal 


hing shop is show! 11 


Mat 


Hand-power, 


squet ZeT 


ous makes are arra 


Vari 











THE 
OVER A 


BATTERY 
rTRENCH IN 


O} FOUR 


THE FLOOR 


FURNAC 


room 


employed exclusi 
Fig. 7 
remainder the 


Fig. 2 A 


along one 


is shown in and its 


position In 


regard to the of 


be 


benches extends 


plant 


may noted in row of 


side and one 


end in front of the windows A seat 


is provided for each employe and also 


a stand for het supply ot core plates 


Many of the cores ars placed directh 


on the plates, but others are tran 


ferred trom the coreboxes to metal 


forms which support them while drying 


CONT 


ks 


\! 


IS ; , \ 
NING THE OIL 


STRAIGHT 
PPLY PIPES 


Sl 


sicle S 


both 


| he 


walis on 


dc Ws 








‘ he ( 


oven 


are ! a drawer 


the 


ores tvpe 


mad Foundry Equipment 


o., Cleveland. is sl 1 with the 
back 


drawers extended mn left 


ground, Fig. 7. Girls have thet 


do 


the « 


entrance to the core room and 
with 
the 

to load 
keep the 
and plates 


like char 


come in contact any ot 


employes with exception of 


man detailed and unload 


oven racks, benches supplied 


with sand and any othe 


Wo! ) a acter requir 


OOD 
Al 


BLOCK 


rHE XILIARY PRODU( 











Pt OF HAND 


ALONG 


POWER 
BOTH 


WoO 


FLOOR, WHITE 
rION 














PAINT 
FACTORS 


AND 
IN 


LARGE 
rHIS 


WINDOWS ARE SOME 
GIRLS’ CORE ROOM 


flasks and stacked 
pouring 


two deep on wooden 


stands for pouring. Narrow 


steel bands, rammed up in the drag 


the 


the 


and pulled after 
the 


remove d, 


up across joint 


mold is closed and flask 


snap 


serve as reinforcement to 
of sand while the mold is fill- 
The 


shallow, 


the body 


ing with metal patterns are 


extending but a 


the 


comparatively 


distance either into drag or 


short 


jackets 


cope and therefore deep slip 


required, 
A rect 


provide d at 


are not 


ingular steel, w 
the 
central columns 


the mold 


ater 


toot ot each 


for the 


convenience 


rs in wetting down their 


iles The molds are dumped alm 


poured and 


immedately after they ar 


the castings are dipped i the w 
doubl ( le 


. | 
cool 


iter 


tanks for the purpose 


, 
ng and them 


oO 
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then are piled in the central gangway 
and afterward taken to the cleaning and 
grinding room, a space partitioned off 


on both sides of the gangway be- 
tween the foundry and machine shop. 
On one side of the gangway the cast- 


ings are removed from the gates and 


rough ground, on the other side they 
are tumbled in a wet mill supplied by 
the W. W. Sly Mig. Co., Cleveland 
After they are cleaned they are taken 
to the machine shop and piled in a 
space partitioned off from the re- 


mainder of the floor for that 


The 


purpose 


machine shop 67 x 142 feet 6 
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the first floor 


with the necessary automatic and semi- 


inches, is equipped on 


automatic machine tools for finishing 


and testing the castings. Toilet facili- 
at 
corners to minimize lost time. A light 
the 
installed 
to 


first 


ties are provided two diagonal 


elevator designed by architect, and 
under his 
the 


constructed and 


supervision, serves cast 


the 
the 


convey 
to the 
plating and 
located. A 
automatically 
the 


floor, 


ings from second 
floor 


departments 


where polishing 
self 


the 


are acting 


switch motor 


Lawel f 
i¢vCi Ol 


stops 


when cage arrives at the 


either thus preventing accidents 


The general offices of the company 
extend all across the front end of the 
second story. That of the secretary, 
Miss E. M, Collins, is shown in Fig. 
1. She has been with the company a 
number of years as purchasing agent 
and secretary. 

The basement at the same end of 


the building is divided into two com- 
partments. One as already stated con- 
tains the heating equipment. The oth 
eT s fitted p WwW th K S the 
men's clothing and with a row of wash 
stands, The employes enter through 


a hallway containing a time clock 


Finds Incentive Lacking in the Foundry 


T THE present time, one 
rarely can take up a technical 
periodical without noticing an 
article concerning the failure 


of the technically trained man 


The 


writer has heard several prominent en- 


voung 


to follow up the foundry business. 


gineers speak on the scarcity of such 
men in the field and the rewards such 
a career offers in the way ot advance 
ment. Why do not more such men en- 
ter this field: 

When a young man leaves a first 
class engineering school, he usually has 
the choice of three lines of activity He 
may enter sales, production or take up 
manual work, including the foundry. 
The latter will lead to executive work 
as well as the others 

It is no secret that the majority ot 
men have a preference for the first field. 
The foremost thought of the lad leav- 
ing college is, “Where can I earn my 
first million in the shortest possible 
time?” In his mind the answer comes, 


“In sales work—better pay.” 


Furthermore, who will dispute the 
assertion that there is more fascination 
here than in the other divisions, pro- 


vided the man is gifted in this direction, 
although the young man seldom consid- 


ers whether he is qualified. The trou- 
ble at the present time is too many 
men who are not fitted have elected 
sales work. Lastly, this field offers 
the student a chance to roam about 
nore or less for a few years before 
settling down 

The second selection, where _ the 
oung man enters some large company 


» learn the prac tical side of his theoret 
education, is the popular second 
hoice Here he is still learning at a 
esk rare] n the held Otten is tied 
own to this same desk in the general 
‘itice for life He is poorly paid and 
less he has except il ability he will 
r rise trom among the crowd Yet 

e he has a position where he may 
r his white shirt, and have his nails 





What He Thinks 


Vor PR ! 7 oe 
: thy feusttul »f 


thin s the atful source « 
; 
wmiterest Tf ie UCcre ¢ morta bul 
ness the famous series of cartoons 
on the su ( considering the men- 
tal evolutions eve) f the imanimate 
} } ; i}, 

golf ball, doormat, ¢ The accon 


panyuig articie is a cross section Of 


the thought pre much 
sod toch } . seals 
ussed technical man who 


the 


ion 


tered founary, sing i as 
. I, 
and expecting to apply his 


aid his 
Perhaps his experiences are 


Ue 


; , ; 
fy j j 7) 2° 
cducational advaniages to 


in 
SUCCESS. 


anique; undoubtedly they are as re- 


lates to the temperament of his fore- 


men, but nevertheless, he presents 
some problems the solution of which 
may aid in the vital question of de- 


veloping skilled and educated men to 
handle the production phases of the 
lhe 
possesses ambition and a willing de- 
sire to work where the results of his 
In fact, he might 
be an asset to some foundry where 
his might be developed 
through supplying which 
apparently are few in the shop where 
is employed. 


industry writer is a thinker, he 


forts are in sight. 


abilities 


incentives 


he now 











manicured weekly—facts heavily consid- 
the 


ered by college man now 

Lastly we consider the field with the 
great opportunities. Let us follow through 
with this fortunate youngster his first 
days. Suppose for example that he starts 
in as the writer, ramming up on some oi 


the larger flasks in the middle of the sum 
Any man 


less to 


devoted 
find 
become acclimated tu this 
He will be 


mer from four years 


more or mental activity will 


it quite a task to 


purely manual labor. transfer 


ing from brain labor to a purely monot 
onous physical task, requiring little or no 
mental work. On this floor of the shop 


the youngster will not be able to see the 


results derived from his work and may 
lose interest unless determined to see him 
self through this appre 

\t present the aver 1 in the 
shop is paid, roughly, 5 n hour and 


the student will be lucky indeed if he 
gets this to start \s a result, the man 
who is determined to follow this calling 
no doubt, will have to sacrifice various 
more attractive offers in other lines 
while serving his time in the shop 
There is no better example of a pes 


simist than some foundry foreman undet 


whom the boy will have to work: A 


man grown up in his narrow line 
grown as sour as a lemon and as 
grouchy as a bull dog. Working under 
one ot these kill joys is enough to send 
an ambitious young man into other 
lines, 

All in all, the college man that enters 
the foundry field has picked no rosy 
path. To follow this course to the 


great opening, the lad will have to have 


a great liking for the work, with several 
years of hard manual labor among a 
class of men such as he probably has 
not known before 

If the foundry superintendents desire 


to get young men to enter this field, let 
them lighten the load as much as possi- 
ble Ot 
think 


perts 


course it is 
that 
without going 
the work  < 
pleasant and lighter 


foolish to even 


these men can become ex- 


through the actual 


work: but an be made more 


the 


started 


However, av 


erage boss has the idea that, “! 


in shoveling sand and it is good enough 


tor anyone else This they will sooner 


or later find out is a mistaken idea. The 
student should be compelled to do this 
work only so long as it is instructive 

Keep the boys interested, give them 
some small responsibility, let them try 
some experimental work, and the ranks 
will be filling with technical men of 
high ability For the othe helds of 
engineering have found that it pays to 
get these men from school. give them 
some special work preparatory to se- 


curing 


important executive positions 














How and Why in Brass Founding 


By Charles Vickers 








Cannot Color Babbitt 
In our work the 


a to i tl 1s 


question has arisen 
practic tble to add 
which will pro- 


without affecting 


an 1gre ti abbiutt 
auce al rr, 
’ a “om , 
the phys cn 


We 


babbitts, or 


wacteristics of the babbitt. 
lead 
metals, 

but 


remember having seen base 


antifriction carry- 
a faint tinge of pink, unable 
the 
supposition was that copper produced 
but 


no copper in 


ing are 
to State 
Phe 


the color, 


how color was obtained 
to relate there 
This 

it could be dis 


Strange 
that 


was 
alloy. color 


was faint and elusive, but 
The copper-tin-antimony series 


the bab- 
gold 


tinguished 


of babbitts so-called genuine 


often given a touch of 
the 


bisulphide of 


bitts—are 
which is produced 


formed by 


cK rl ron 


by the 


surtace, 
tin 
the use of sulphur as a flux with salam 
the 


amount of 


moniac, also by introduction of an 


infinitely small manganese 


which is oxidized. The presence of such 
that it 


trace by 


a small amount of manganese 


could scarcely be found as a 
the 
these colors on 
the 1S poured cool, 
the the 


quite hot to get the 


make it easy to 
the 


will 
the 


chemist get 


top of ingot when 


alloy whereas minus 
alloy has to be poured 
These 


are a 


manganese, 

colors 
talk 

supposed 


colors 
are only skin deep, but they 
ing point as they are popularly 
the presence of 


he ard 
the 


to prove copper at 


“ast we have salesmen make such 


statements, but has nothing 
to do with it 


While it 


statement 


cr ypper 


rash to make the flat 
babbitt I 


be distinc 


would be 
that cannot 
state 


doing it 


colored, we can that so fat 


known means of commer 


has been found 


Melt Aluminum Turnings 


We ! some 


tliuminum turnings to 


e as fol 
mt; man- 


2.41 per 
you ad 


minutes this 
dust an 


aused 


some So 


improper 


lution used 


turnina the metal? 


No. 12, 
given in 


Melt 


Bp 
mach 
illo using th 


the analvysi 


get 
the quer, 


imple matter together 43 pet 


with 43 cent of 


and 


cent of the ingot per 


aluminum ingot 14 per cent 


cent 


pure 
of a hardener composed of 50 per 
This 


close to l 


copper, 50 per cent aluminum. will 


the iron down to 
the manganese to 
Also it 
The silicon can be 
the 
sulphur 


bring per 
0.5 


cent 


cent, and under 


per cent. will add 7 per 


copper. neglected. 


The 


not 


skimmed dust is 
added to the 
aluminum by the cutting compounds used 


reaction of 
due to any 


in the machine work. It is a_ reaction 
caused by the fixation of nitrogen by the 
heated alumina, or oxide of aluminum, in 
the After the 
has cooled, wet it with common lye water 
and the 


ously. It is 


skimmings. glowing mass 


come off volumin- 
the 
and 


ammonia will 
oxidation 
the 


action is promoted by the heat, exposure 


produced by 


of the turnings in melting, re- 
to air, the presence of carbon, and, most 
important of all, the 


That is, 


presence of zinc 


chloride. minus the zine chloride, 


the reaction is not so likely to occur. 


This 


num, 1s 


flux while ideal for molten alumi- 


good for finely divided ma- 


not 
terial: as it causes drossing. Technically 
barium chloride is much to be preferred 
and by its use as a flux on skimmings 
it is possible to melt them with a low 


loss. 


Acid Dip for Coloring 
Brass Castings 


Due o th fact tha at tunes 


the 
them in 

the 
this 


| 
ecessary to clean 


It will be 
7 no } 


ngs of sand before immersing 


in order to conserve acids. 


dip 
1orTr 
the 


following dip is good pur 


fume like regular 
:s dips 
Pounds 
Sulphuric a 10 
Saltpeter 2 
Water 5 
First dissolve t al in the 
water in n earthernware rock; 


add 1 


thir 


pound of the acid, 


pouring in 
stirring meanwhile with 
This 


ssarv to stop 


stream, 
heat the 


the 


piece of gla will wate 


additior 
orde r to 


and s m 
time to time in 


lution ) 


event 
For 


gradually 


cool and pr 
boiling temperature 


acid is added 


876 


The solu- 
prepared at night, and be- 

Chet 
off 


and only a pound at a time. 


tir mn should be 


tore morning it will be cold. 


aiter the acid has been poured 


potassium sulphate that will be found 
the use. Phe 
] 


bottom, it 1s ady tor 


castings are dipped for few 


secon 
TI 
r. 


they are 


then are rinsed in water. 
will keep their color | r if 
dried by dipping in hot water in whicl 


a little lime is dissolved. However, the 
use of acid dips for improving 
ra S Is wumsatisfactory as 


ng messy and expensive 


Cupola Not Ideal 
Melting Brass 


a sire to 


for 


We know if it ts 
to melt brass for castings in 
We have 
ys that we use im 
like 


time. l us Ti 


amount of 
work 
ton of me 
prac ti 1 


diamete? 


refn our 


would 
ata 
using a cupola of 24 inches in 
r] haces 


If at is practi how should su 


: : 
cupola be charged to qet the best result 


While a cupola is not an ideal melting 
furnace for brass it has been used succes 


fully to melt both copper and alloys o 


copper However, we gather from th 


query that it is make smal 


hoped to 


castings from this cupola-melted meta 


and if such is the case we doubt wheth 
i done regularly and 


it can be 


ret 


re 
actino 
cas 2s as 


could he 


good. or as 


( he aply 
purchased from a 
such work, 


thought 


specializing in 
Sh ul it be advisable 


periment with the cupola, operat 


same as tor melting cast iron 


copper o1 brass melted down 


trom the contamination of the 
ly as possible, then tap 
| 37 
iadie 


ly hot 


( hare al 


poured. 
viscid 


from 


for melting ire 


used in the cupola 


ee 
especially 


metal in 


spongy castings 
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RiGHT THIS 


Bill Learns a Little About Politics 


BY PAT DWYER 
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UBLIC spirited gentlemen ani- evidence, and further, owing to the fact mal speeches. He has to depend on his 
mated by the most pure, pat- that none of the candidates was known personality and method of address to 
riotic and unselfish motives and to me personally I welcomed Bill’s sug- hold his audience. Invariably he gives 
with a sincere desire to do gestion that we attend a meeting held the impression of sincerity, of his faith in 
honor to other gentlemen who later may recently in our neighborhood. Person and enthusiasm for the importance of his 
be in a position to dispense patronage, a ally I did not anticipate any great mea- message, the true and twin foundations 
process technically known, I believe, as sure of enlightment and I felt that my on which all successful public speaking 
juggling the pork barrel, have conducted party affiliation would not be seriously 1s_ based. 
a series of public meetings recently to jeopardized, but I had the usual curiosity) Contrast this with the dry matter-ot 
which every free and independent voter to hear the various arguments presented tact speech with which you _ probably 
1as been invited According to announce- and also, since I had not attended one are tamniliar, where the peake drones 
ments published in the papers and others of these rallies for many years, I along with many an er and Ah for an 
distributed with a lavish hand in the wanted to compare the technique with hour and where good form and common 
hape of hand bills or circulars, talented that prevailing at the meetings with which politeness are all that hold a bored and 
itors peculiarly well qualified to discuss I at one time had been familiar. vawning audience to its welcome co 
the burning questions of the day were to A third reason is that I always have clusion Yes sir! It may be that I will 
iddress the meetings and show in un- had a weakness for listening to public be charged with having a depraved tast 
qualified terms and without peradventure speakers, whether the orator has been In fact I have been accused along that 
of a doubt that certain sterling patriots perched on a soap box on a street corner line on several occasions by a lady friend 
were willing to forego their own pri or on a public platformin more pretentious Of mine whom oxet d wa rope 
ate interests for the ho and privilege surroundings. Indeed if I was pinned in a would not have held an instant on a cor 
f accepting elective office in the gift corner and forced to express an honest- mer to hear the most eloquent and flowery 
f and at the hands of the sovereign to goodness, bedrock opinion I think that flights of oratory [ have missed many 
peopl after due consideration I would have to a treat on that account However, the 
Accounts of the meetings appeared in admit that the soap-box boys have cre- tact remains as | have stated and prob- 
the papers on the following days and ated the more favorable impression. ably is owing to what the aforesaid lady 
he average citizen gathered that (a) This necessarily does not mean that I has been pleased to describe as “the na 
the meeting was a perfect frost, slimly always have agreed with their sentiments ture of the beast.” 
ittended by a few die-hards, wedded to or subscribed to their doctrines, but the On the night of the meeting Bill and 
their idols, or (b) the hall was packed same mental reservation holds true with I! found ourselves with about 300 other en 
to suffocation by an enthusiastic audience the other class of speakers. thusiastic citizens packed into a_ hall 
which wildly applauded every telling hit The street corner orator is a fluent belonging to a fraternal organization 
made by the speaker of the evening. and rapid-fire artist, not afraid to drop that has a membership of probably 200 
In the first case the paper directed occasionally into the vernacular or, if nec- and an average attendance of 24, including 
ttention to the fact that the lack of essary, to use a slang expression to make the officers. Spectators were standing in 
ttendance pointed unmistakably to the a point.. He has the happy gift of be- the aisles, at the back and draped 
ict that the great intelligent public no ing able to think on his feet and his along the side walls In a word, and 
mger could be fooled with cant and impromptu interpolations add a zest Without reference to Mr. Hoyle, it was 
vypocrisy and remembered, only too dis- to his remarks, sadly lacking in more for- a full house. 
netly, the long list of brok The chairman rapped for o1 
promises In the second der several time was deep 
se the paper directed atten lv grateful t te trom the 
pr udly to th fact that attendance that the pe ople vere 
enlightened public opinion taking eal ctive terest 
ew how to distinguish th in electing their representa- 
e from. the ilse and th tives, and confidently looked 
eting confident could be torward to seeing the entire 
ccepted as an iniallible indi slate triumphantly, wept into 
ato o! i pericct indslide om on the ising and ir- 
d an overwhelming majorit resistible tide popular ap 
the party at the torthcom tdi proval They ill knew the 
¢ ¢ ! 
G electiot Natura 1 -_ “ ol ject ot the meeting, t put 
face of such conflicting THE QUESTION IS: WHICH WAY WILL HE GO? the seal of their approval, in 
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ing men, as earnest men, as men who are for 


hod © 


S/d 








the candidate for they rose to their 
one accord as the speaket 
the platform. Led 


to the booths on election by a leather lunged citizen who de 


manded in a loud voice to know what 





a manner of speaking, on the vari- 
bearers of the party as proud and jealous of their country’s feet with 
take honor and good name as they are of their stepped forward on 





ous standard 
and theretore he would not 
up any more of their time but would own, to rally 
proceed at once to introduce the speakers day and vote for the man who now was 
of the evening. However, although he about to address them. 

lust about the time I had decided that K., the crowd lifted its collective voic 


i 






was the matter with the honorable W 







as perfectly col fident that the result 





f the election would be overwhelmingly this was going to be an all-night session jubilantly and loudly to the effect that 
ah 


their favor, still he wished to sound and that the chairman had sized us up as he was all right a1 
§ warning based on the proverb a bunch of owls, he reluctantly stopped surance doubly sure the leather lung 


more the motor and shut off the wind. He lad again came t 





1d when to make as 





] 






o the front, solo, and 
pointedly 





h of course they were 





1 


not stop abruptly, but coasted along asked them definitely and 
“Who's allright?” the chorus came back 





or less familiar He did not need to say did 






that he had reference to the saying on his own momentum long enugh to 
those memorable and appropriate in musical cadence “W. K. Alsoran!” 
Quiet finally was restored and the can 
didate was afforded an opportunity to 





“Do not count your chickens before they quote 


are hatched.” lines from the poet—the name escaped him 










He regretted the necessity of direct for the moment. 
ine their atte tion to the fact that the “Strike for vour altars and your fires! deliver the burning message foretold by 
other party he would not dignify it by Strike for the green graves of your the chairman. He bowed several times 
the name of a once honorable party of sires ! while the ovation was at its height. He 
which it was only the washed out re- God—and your native land!” expressed his pleasure at having the op 





portunity of discussing some 





mains—was stooping to and 





»f the principal issues of th 





employing the most disgraceful 
campaign before such a repre 





tactics in its frantic efforts to 





sentative audience. As a plain 


1 


make a showing at the polls 
He implored them to be on 


their guard, to treat with silen 





man, one of the people, a mar 






who knew what it was t 
feel the honest sweat dripping 






contempt any overtures on the 
off his brow, he could sym 






part ol the opposition and 


pathize with their aims and 





above all things to let nothing 





aspirations and realized to th 





stop them from casting their 
ll the honor conferred upon 





ballot. the token, sign and 





+ 


him when he had been selecte 

















emblem of a free people, on 
to carry out their wishes dur 





‘lection day. He fully realized 

_— 7 heme WHEN THE FIGURES BEGIN, BILL DECIDES TO MOVE 
that the gentleman whom he ing the forthcoming term 
When he had been notified 


bably the He would leave that thought with them. much to his surprise, of his nomination 






was to have the honor of in 






troducing, in a moment, was pro 
he would not say Principally in a figurative sense but he he had taken the question under seriou 





best informed man, 





ng them that consideration, knowing full well that so 


tl state but in the entire had no hesitation in assuri 
1 every one did his duty many other men in the party were bet 





not only un 





country, on the science of government unless each an 


and its applicatian to federal, state and and exercised his franchise on the day ter qualified for the position and at 








local affairs He knew that the large of election, it would not be lor vg until first had felt inclined to decline tl 
and intelligent audience in front of him the words would have to be taken in their honor. He was quite aware of his ow: 
had a comprehensive grasp of the sub- stark, staring and literal significance. Gen- limitations, none better, but when he ha 





ject, but he could guarantee that his tlemen, he considered it an honor and been assured that the position entail 





friend—and he was proud to call him a_ pleasure to have the privilege of many sacrifices, he felt it his duty 





friend—would touch on some points hit! introducing—and by the way, he knew as one who had the welfare of the na 


lect. Informa- that every man present would be in- tion at heart, to accept and do what littl 





erto only known to the « 





ested in the vital message lay in his power to perpetuate the grat 


ter 


tion of the class referred to by the man tensely int 

































in the street—if they kindly would over which the speaker was about to deliver old traditions of the party in conducti 
look his use of the term—as inside stuff our next senator, the man qualified by a clean administration. 
After a few concluding remarks in natural gift, training and experience to He traced the progress of the count: 
which he touched briefly on Paul Revere, represent thi important state in the for the past 100 years and quoted stati 
Valley Forge and the Minute Men oi enate chamber of the United States. tics to prove that we had advanced | 
Lexington, he warned his hearers that the Gentlemen! Our next senator. the hon leaps and bounds while his party ha 
country once more is on the verge of rable W. K. Alsoran been in power. We had stood still ai | 
i cr ind it behooved them as_ think \pparently the crowd was 100 per cent many cases actually retrograded durirt 





Ye Yu 


e 





~. 
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DIVIDED INTO TWO CLASSES WHICH ONE ARE YOU IN 
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those periods when the spineless opposi- 
had by 


temporarily 


tion malice and underhand meth- 


usurped the reins of 


ods 
star of em- 


100 


government. 
whereas years 
ro the center of population was situated 
near the Atlantic seaboard, it now was 

Mississippi, 
with its tri- 


river in the 


He deplored the everlasting conflict 
and placed the 
whom 
had, 


anything in 


with 
and 


com 


never 


mon. This despicable party, he regretted 


to say, fostered and kept the strife aliv 
mer is a political weapon to further 
its own nefarious ends. He had no in 
tention of saying anything that might b 
construed as a reflection on his opponent's 
character but he was surprised to find 
him in such a camp and supporting the 
doctrines of a notoriously corrupt and 
ineflicient part 
For himself, personally, and he was 
only echoing the sentiments of his own 
party, he stood four square and ab- 
solutely in favor of the square deal. Th 
rw thy I hire and capi 
entitled t ir return on its 
investment 
Come n said Bill at this point 
“Let's Hi s going to open his 
political blunderbuss and _ shoot. statistics 
for the next hour. If he would flay the 


emies, throw a 


everlasting hide off his et 


generous measure of vitriol, boiling pitch 
and brimstone into his talk I could stand 
f it; but tl dreary flocks of 


es turn my stomach. It is just about 


1s terest to have some _ person 
ead aloud m telephone directory 
nd just about as illuminating. The fact 
that we imported 19.000.000 green hides 


from the Argentine last year as compared 


with 9.999.999 the vear before conveys 
nothing tangible to my mind, except per- 
haps that the checker may have skipped 
one 1 his count I « t geet a thrill out 
of the information that mouse traps now 
ire made in Germany for $1.00 per thou 
sand 1 that the specific dutv has been 
changed I know that th 
still may be had at th ld price in th 
5 10-¢ t tores 
\ red | tliat I t 1 tional d bt 
io 7 Sateee at the close of th 
st fisc ( ed } Iy} flo 
comp t ntervals ove 
p ? sf) RQ " C n ( 14 al 
t ' t I am told that i 
ll th : ¢ ‘ trv was divided 
‘ii pro 1 . aa hare would 
r S58 76 It n h th but p 
a lv tl distributing svstem is not 
ct ee ai +} 
‘It seems to 1 I 1 “that the 
hole situation is summed up rather 
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I lebre Ws 


usual 


neatly in the text 
Bill, with his 


jected to the reference, but admitted that 


contrariness, ob- 
ee epee ee ae isht be anpplie 
a pincn tM quotation migcnt e applied 


in the manner I had indicated 


“Whether the quotation applies or not” 
he said, “I have no doubt that the prac 
tices d methods connected with elections 
ir th am ow is they were 200 

Ss ag Mar s a creature of habit 
/ hates changes nd ovations and has 
a natural bent to follow th e of leas 
resistance He irrives ata @ some 
haph rard \ \ ind the l ( tinues t 
llow th me path, sometimes gen 
it S preterence to seeking i sho t 
cut tr som daring character throws 
tradition in the discard and strikes out 
long new hi he is regarded met 
tal u I ne I dang¢ 1s cl iract 
up etting the established le and t 
ct vhen it plac Ss m bstacl i 
possible in his path 

“Thirty years ago an almost univer 
sal belief obtained among foundrymen 
that the time a cupola could be_ kep 
in blast depended on the diameter. Tab! 
were published in books appearing at that 
time showing the melting capacity oO 


melting c pac 


cupolas Not the ity p 


hour but the total amount any given siz 


cupola would melt before it choked up 
The fact that cupolas, small as well as 
irge, can be operated continuously all 


] 1 : . 
Gay iong iI necessary, 1S 


In many toundries every day, and vet it 


1S surprising to find the number of found 


rymen who cling to the old belief and 
claim that it cannot be don Thei: 
particular furnace invariably chokes b 
fore the heat is finished and thev lo 


upon it as Ss methine over wt - 


ing to do about it 

“Nothing said Bill ‘Nothing, my 
hoy The way ¢ the transgressor may 
be hard; but it is not a _ circumstance 
on the flinty road traversed by a person 
vho attempts to come between a man 
nad Sele eatétiad 


convictions. The reformer 


Ilways draws a larger share of brickbats 
than bouquets and therefore I cheerfulls 
can subscribe to the sentiments expressed 
by Service ] inteer unde somewhat 


similar circumstanc 


Wot the ‘ell? 


~ 
— 


Japanese Slacken Work 


T lap nese rovernmet! 
1 1 ' , 
it Yawat northert K shi has ' 
compelled to redu oO t t 
thirde Ihe eo ley + ¢ 
4 é ¢ \ ( wis { 1] 


ot commerce 


XIII, 8.” 


Piston Rings Are Faulty 


We recently have beet 


pist y rings it ric \\ I \ 
troubl Wi t I 
is the best ¢ 
S( t¢ 
mixturt () 1 ( 
the sprues p ¢ 


uminum plates, a t i 
rom 1 nhine \ i \ 1 
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Powdered Coal for Malleable-II 


Calculating Gas Velocity, Volume and Length of Time in Furnace—Application to 
Annealing Ovens—-Carbon-Dioxide Recorder Used To 
Automatically Signal Stoppage of Coal 


BY T. W. ATTERBURY 


N A powdered-coal furnace should be known. Our experience has per minute the volume of gases would 

while burning the same weight shown that a velocity of 31 feet per be less and the rate of volume gas 

of coal per minute as on the’ second, under these conditions, gives travel would be slowed down to 0.91 

hand-fired furnace the volume good results. second. On a 25-ton furnace with 

the gases of combustion produced Assume ‘the gas temperature to be the charge down, and melting pro- 

less. If the same gas velocity is to 2850 degrees Fahr. and the furnace ceeding at a maximum rate, the gas 

maintained, it is necessary to in burning 40 pounds of coal per minute. velocities as calculated have given ex- 
the weight of coal burned I The volume of 1 pound of gas at this cellent results. 

linute, thus increasing the B.t.u. con emperature is 81 cubic feet. The cross The closer the furnace can be run to 

ent the gases, increasing the fur ctional area of the furnace at this theoretical propertions the higher will 

nace temperature and speeding up th pou is 22.5 square feet above th: be the flame temperature, assuming 

furnace, metal line lhe volume of gases pro that the coal amd air are both fed 


Che difference in gas volume \ | per minute under these condi uniformly and perfectly mixed before 


methods of firing is due t I ms, allowing 13 pounds of air per entering the furnace. The theoretical 
) 


in powdered coal littl : pound ot! al, is 40 x 13 x 81, or 42 amount of air will depend = somey 


ust be heated, where: 1 ubic feet r minute n the composition of the coal, 
air and xing The formula can be stated thus irdinarily will run about 150 cubic 
a large I un Total cu. ft. of ga per se feet of free air per pound of coal; 
is required over tl CRETE REN z nt excess air would be 
necessary r combustion ; On ubic feet r pound Good 
of 100 f r , — vill di n these tw 
t rive h est re = ! ~ af how ny ¢ I tal olume of air 
required to gi ei ni ocity may ors ww i e furnace. our formul: btain : ollows: 40 pound 
ilculated as tollows: om t as follow eT » and 187.5 cubic 
ith a gas temperature of 2600 de minute gives a 
ees Fahr. at the throat the volum t idiaiee eit tia ances of 20 x 008 7500 cubi 
pound of gas ot ; as ! “a it ses per second produ er minute. For a 25-ton furnace 
26000 degr« es 


cubic contents fan capacity of 8500 cubic feet of free 


ia an SON ell air per minute will meet all 
nents. 
Che air pressure at the far 
about 12 to 14 in 
19 DOU uDl I r minute, ‘ } issuimg air 
ormula cat us: the burner mout! 
5/16 inch of water 
sure between the fan and tl 
due to a gradually imcreasin 
t is. t the feeder pipes and to friction losses 
fluid, the completely inged ever} n an air furnace the air for com 


1 
1 


When urning 3: r { coal bustion is usually all put through the 
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burner thoroughly mixed with the 
coal, no secondary air being drawn 
nto the furnace from the atmosphere. 
The for this are, first, the 
furnace being operated under a slight 
atmospheric air 


reasons 
‘ressure, cannot be 
drawn in; second, better mixing, better 
combus- 


the 


control, and more complete 


tion can be obtained by feeding 
oal and air through the same burner; 
third, it gives less danger of oxidizing 


the charge. 


Large Combustion Chambers 


In boiler practice the rate of com- 
combustion space is of 
the 
nace is usually enlarged for powdered 
the 


pounds of 


bustion and 


first importance, and boiler fur- 


coal so as to burn at rate of be- 
) 


tween % to 2 
foot of 
Good 


coal per 
combustion 


results 


cubic space per 


hour. are obtained in 
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furnace charge 


the 


A comparison of the 


by percentage is given, same 
nace being used. The charge is usual- 
ly 26 tons when firing with pulverized 
coal, while the hand-fired charge was 
These charges are 


20 tons. made up 


as follows: 


Pulverized H | 
Pig iron 4 42 
Hard s ) 
Malleable l 
Sree 4 7 


It may be noticed that the percent 
age of hard scrap used on the pulver 
furnace is 


for 


' 
Z¢ d coal 


less. This is ac- 
sunted } 


because less hard scrap 


is made when firing with powdered 


The 


used 


coal. increased malleabl« iro! 


scrap is largely purchased scrap 


; 


powdered coal tO an 


Application ot 


nealing ovens is similar to that de 
scribed for the melting furnaces, th: 


fur- 


by the use of a carbon dioxide re 
a continuous sample of 


base. A 


curve 


corder, taking 
the stack 


will produce a 


good feeder 


gas at 


which is almost 


a straight line, showing uniformity of 
feed, which is conducive to hig 
temperature aud high efficiency « 
combustion. Also the percentage o! 


carbon dioxide will be hich and 18 


cent to 19 per cent of this gas 


per i 
has been maintained tor long periods 
with a good type of feeder \ poor 
teeder will produce a curve which 
wavy, showing at times marked irreg 
larities; the carbon dioxide perc: Lge 
will vary and at times be quite low 
showing a low efficiency of combus 
tion 

This point is illustrated by Figs. 11 
ind 12, Fig. 11 showing i results 

stained from a ol feeder, and Fig 
12 giving th 1 i poor teeder 
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FIG 11—CARBON-DIOXIDE CURVE 


air furnace practice when burning at 
the rate of 3 to 4 pounds of per 
cubic foot of total furnace volume, and 
ordinarily it has not been found neces- 


coal 


sary to provide a large combustion 
chamber. That increased combustion 
space would result in increased effi- 
ciency of combustion is evident when 
comparing the flue gas analysis from 
an air furnace with that from a large 
muffle type annealing oven In the 
former the carbon dioxide percentage 


will average 15 per cent while in the 
latter 19 per cent can be obtained. In 


the annealing oven referred to the 


rate of combustion is 0.65 pounds of 
coal per cubic foot of combustion 
space. 

To drive the fan supplying combus- 
tion air, and the mechanism for the 
‘oal feeders usually will require 4 kil- 
watts per ton capacity of the fur 
nace, assuming the furnace operating 
it capacity. 

The curves, Figs. 9 and 10, show 
ww the rate of coal feed on 26-ton 
heat, Fig. 9 the morning and Fig. 10 


the afternoon heat. These curves als: 


show the time taken to make 


FROM 


the heat. 


AN ANNEALING FURNACE 


SCREW FEED 


equipment, however, being of smalle 


\ good sized storage bin is 


this a 


capacity. 


desirable, and besides coal feed 


er, mixers Or carbureters, and a fan 


for combustion air complete the equip 


ment. The first cost of this equip 
ment is relatively low. 

Compared with hand firing, the la 
bor cost is low One man can _ take 
care of 29 large ovense A saving als« 


is made in coal consumption, while the 


repair costs are quite low. Also, flex 


ibility is obtained as the coal burned 
can be varied at will and the fire ca: 
be started and stopped instantly t 


de Sire d 


Stages of the annea 


give the muffle temperature at 


different 
As in 


' , 
any pulverized coa 


tion, the coal feeders are of first im 
portance In a large muffle type ove: 
of 75 ton capacity, where the com 
bustion space over the muffle is larg¢ 
any feeder which will inject a mix 
ture of coal and air will burn and 
produce heat. However, a comparison 
of different types of feeders will show 
a marked difference in results. A good 


this comparison 


method of making 


BURNING 


POWDERED COAL INTRODUCED BY 


These tests were taken over the full 
heat or a period of 240 hours, as 
shown on the charts Phe shaded por 
tion of the curves covers the time the 
coal feed was on and the portion rot 
shaded covers the time the coal feed 
was stopped. These curves were tak 
en from a muffle type annealing oven 
ot 75 tons capacity and represent av- 
erage every-day practice on this type 
or oven 
( , ( j b / (/ fer } 

By the use of such curves a check 
can be made on the firing operations; 
for instance, on Fig. 12 a sudden drop 
of the CO, percentage would indicate 
1 stoppage of th yal supply, thus 
giving warning to the fireman that 
something was wrong with the coal 


feed This sudden drop of CO can 
be made to sound an alarm auto 
matically, thus warning the _ firemat 
who may be attending to anothe 
oven some distance away 

Most coal feeders consist of a screw 
f horizontal or vertical desig: rut 
ning at a variable speed and delive 
ng a constant weight of coal each 
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FIG. 12—CARBON-DIOXIDE CURVE FROM AN ANNEALING FURNACE BURNING 


revolution. This variable speed may 
be obtained by a mechanical speed 
change device, or by a variable speed 
motor and rheostat hand control. Us- 
ually the mechanical control 1s more 
reliable and will require less atten- 

For a 75-ton muffle type oven the 
maximum coal consumption is 10 
pounds of coal per minute. During 
the holding period, this amount of 
coal is ample, but during the firing up 


t 
to 


period when opportunity is had 


make time, this amount of coal feed 
could be increased to advantage. With 
ovens as at present designed it is diffi 
cult to increase the coal feed during 
the firing-up period. By the use of a 
supplementary burner and a rearrange- 
ment of flues, it should be possible to 
burn additional coal at this period 
and cut down the time appreciably. 

It is desirable to operate with a 
minimum of excess air to avoid oxi- 
dizing or scaling the iron. The amount 
could be kept down to about 150 
cubic feet of free air per minute with 
a good type of mixer and burner. 

Che correct fan volume and pressure 
can be determined as follows: With 


a coal consumption of 10 pounds per 


Held atAnnealing Heat 
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80 90 00 I10 120 130 140 150 160 





GRAVITY FEED 


minute and allowing 160 cubic feet 
of free air per pound of coal, the 
fan capacity required will be 10 x 
160 1600 cubic feet of free air per 
minute. A fan of 1800 cubic feet 


per minute capacity and about 4 ounce 


( 
re - ll be ooh t. 6 he 75-ton 
pressure Will De Suitabie tor the /)-ton 
oven we have selected as an example. 
The air pressure as issuing from the 
burner will under these conditions be 
about 0.6 inch of water. The pressure 
in the combustion chamber and muffle 
will vary from 0.04 to 0.4 inch of 
water, depending on the stack damper 


setting. 


Combustion space is usually large, 
and with an oven 40 feet long, sim- 
5-ton muffle type we are 


“J 


ilar to the 
figuring on, no difficulty is encountered 
in getting nearly theoretical efficiency 
of combustion. The size of the firebox 
is important and it is advisable to 
make this of as generous proportions 
as space will permit, to avoid slagging 
troubles. A small firebox will localize 
the heat and soften the firebrick, caus- 


+} > 
Lhe 


ing some unburned coal to get into 


slag, which is indicated by a _ black 
color. The slag accumulation due to 
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FIG. 13—POWDERED-COAL FEEDER SHOWING THE SCREW FOR PROPELLING 
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Cooling Down 


POWDERED COAL INTRODUCED BY 


melted firebrick, ash and unburned 
coal will collect at the bottom of the 
firebox, necessitating a cleanout every 
12 hours and delaying the firing. With 
a firebox of proper size, no cleanout is 
necessary during the heat, which is a 
saving of time and labor. 

Operation is simple. A wood fire 
is usually made in the firebox at the 
start to promote combustion of the 
powdered coal, and when the firebrick 
s hot, the fan air is turned on and 


1 
} 


then the coal screw is started, the 


coal feed being regulated to give a 
good flame condition in the firebox 
with a slightly hazy smoke issuing 


mm the stack. 


With the pyrometer installation 
recording muffle temperature, and_ the 
use of a carbon dioxide recorder tak 
ing a sample of gas from the base of 
the stack, the gas condition in the 
muffle can be regulated so as to avoid 
scaling the iron and to permit the 
coal to be burned with a maximum 
eficiency and temperature of com- 
bustion. It must be remembered that 
the muffle is not sealed perfectly and 
gases of combustion leak through from 
the combustion space surrounding it. 
As the gas pressure in the muffle 
chamber has been shown on numerous 
tests to be from 3/10 to 6/10 inch oft 
water it can readily be seen that gases 
} 


must be penetrating through from the 


combustion chamber. These gases up- 
on analysis showed practically no oxy- 
gen, being composed of carbon monox- 
ide, carbon dioxide and nitrogen. 


Automatic Check Advantageous 


Without the use of a carbon dioxide 
recorder the operation is entirely a 
matter of judgment on the part of 
the foreman. It is well to have an au- 
tomatic check on the performance if 
maximum results are to be obtained 
The author has seen an oven with the 
coal supply shut off for a long period; 
particularly during the night shift 


when on occasions the coal supply has 
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been shut off for an hour and the fan 
permitted to run during this time, 
simply blowing in cold air, cooling off 
the oven and oxidizing the charge. 
This has occurred on an Oven with a 
poor design of bin and feeding equip- 
ment, making this unit unreliable in 
operation. 

The advantages of 


that it: 


a carbon-dioxide 


recorder are 


Sounds an alarm when coal feed 
stops. 

Gives fireman a check on combus- 
tion at any time. 

Enables fireman to secure maximum 


combustion efficiency and save coal 
Less ash is deposited in the oven, 
due to better combustion. 


Permits superintendent to check 


THE FOUNDRY 


at a higher temperature than the max- 
imum temperature of the charge to 
be heated, in order to give up heat 
to the charge, it is evident that these 
gases must leave the furnace at a high 


temperature. 
The combustion chamber and flues 
must be cleaned at the end of each 


Ash from the coal is deposited 
light 


heat. 
form of a mass 


brickwork 


in the spongy 
the like moss, 
and is scraped off. The dust 
deposit is less than with hand firing 


and is more easily removed. 


clinging to 


easily 


Power consumption is low, consist- 


ing of a small constant speed motor 


driving the fan, and a small variable 


883 


This permits complete combustion to 
be delayed until the travel has 
reached a point one-third to 
the length of the combustion chamber. 


gas 
one-half 
The zone of combustion can be regu- 
lated somewhat by the shape of the is- 
suing flame, producing a long or short 


flame as desired. In the air furnace a 


flame is necessary, while in the 


flame 


short 
annealing oven a long is prefer- 
able. 

It is advisable not to leave more 
coal in the bin at the end of the 
than is Not 


dangerous, but that on account of the 


heat 


necessary. that it is 


coal absorbing moisture during a 


shut down of several weeks it is some- 
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Feexarn so E 
FIG. 14—IN THE TYPICAL INSTALLATION FOR BURNING POWDERED COAL THE COAL IS DRIED, PULVERIZED, CON 
VEYED AND BURNED WITHOUT MANUAL LABOR 
vhether coal feed has been regular speed motor with rheostat control times difficult to start up quickly, 
Shows whether an oven is leaky driving the coal-feed screw. A single owing to the damp coal arching in the 
luring holding and cooling down motor can be used, having a mechan- bin or choking up the feed screw. 
yersod. ical speed changing device operating Should a fire be accidentally started 
The flame temperatures can be the coal feed screw. The total, current in a storage bin, it may smolder sev- 
laintained at a maximum with Ppow- consumption by screw feed ovens is eral days before being discovered 
ered coal. The temperature in the about 6.8 kilowatt hours per ton an- When the fire is located, the best 
rebox is usually around 2750 degrees nealed. thing to do is to start the equipment 
ihr.; in the combustion chamber 40 If the same coal is used as for and feed the coal into the oven, burn 
et from firebox and before entering firing the air furnace, it should screen ing it. If the storage bin is sealed as 

flues is 2000 degrees. then passing about 80 to 85 per cent through a 200- lar as possible, not permitting any 
rough the flues the full length un- mesh screen. This will work satisfac- movement of air through it, little pos- 
the floor it cools to about 1250 torily although a tendency to localize sibility of fire is present owing to 
egrees by the time :t enters the the heat in the firebox is found owing lack of oxygen to promote combustion. 
tack. to complete combustion taking place Fire rarely occurs in the coal bins 
\ great amount of neat is carried at the mouth of the burner. A better and when it does usually is due to 


ff and lost by the gases as they pass 


ip the stack, but this appears to be 


inavoidable with present design o 


vens. Since the hot gases must be 


heat throughout the 


distribution of 


oven is obtained by using coal of a 


coarser mesh, if available, say 70 to 75 


per through a 200-mesh screen. 


| cent 


carelessness in operating the coal dry- 


er. Should the fire run several days 
without being discovered, some coke 
will be formed in the bin, which may 
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give trouble with the feed screw. In 


case it is necessary to remove 
the obstruction. 

It is 
in a 
convey it in the dried, powdered form 


such 


prepare the coal 


plant, 


customary to 


central pulverizing and 


to the furnace bin or point of use. 
The equipment required is drying ap- 
paratus, pulverizing mill, conveying ap- 
paratus and feeding apparatus, Fig. 153, 
and bins for storage of raw coal, dried 
A flow sheet 
movement of the 


the furnace 


coal and powdered coal. 
the 
car to 
Fig. 14. 


mills 


showing coal 


1 the 


from bin is 


shown by 

Two forms of have been used 
generally, one known as a quick-run- 
ning mill, used in many installations 
slow-working 


but 


in this country; and a 


not used much in America 


used extensively in Europe. 
the low-speed 


mill 


On a tonnage basis, 


mill has a slight advantage owing to 
its being built in larger units than the 
Maximum tonnage of 
built, is 6 to 8 


tons per hour, while slow-speed mills 


high-speed mill. 


high-speed mills, as 


are built up to 15 tons per hour. 


Maintenance cost of the mill per 


ton of coal pulverized was found to 


be as follows: 
mill 
unit 


High-speed 
Seli-contained 
0.30 


Common practice in the distribution 


Slow speed ball and tube miull.... 


of powdered coal can be divided into 


groups 
conveyors, 


four main as follows: 


Screw suitable for short 
distances. 

Compressed air transport, where the 
coal is drawn from storage _ into 
weighting tanks and _ then’ blown 
through a pipe 4 or 5 inches diameter 
to the point of use. This system will 
transport a distance of several thou 
sand feet without difficulty. It has a 
large tonnage capacity and will convey 
at the rate of from 30 to 60 tons per 
hour, the air consumption being rela- 
tively small, and the system possessing 
much flexibility. 

\ screw pump running at a high 
rate of speed feeds coal into a 4 or 5 
inch diameter pipe line, the coal being 
mixed with a small quantity of com 
pressed air to make it more fluid and 
to reduce friction. This system trans- 
ports coal 1000 feet or more. 

\ir mixture system in which 
coal is mixed with a considerable 
tion of low pressure air, the mixture 
being circulated in a loop by means 
of a fan, coal being taken from the 
loop where wanted 

It is difficult to give accurate figures 


the 


por 


on the cost of installing a coal pul- 


installation is 
This 


as low as $350.00 per 


verizing each 


designed to 


may 


plant as 


suit local needs. 
vary from 
ton 


the largest plants to 
$1800.00 


capacity in 


more than per ton capacity 


in plants as low as 20 tons capacity. 

A figure for the cost of pulverizing 
stated 
without knowing the lo- 


coal per ton cannot be even 


approximately 


THE FOUNDRY 


cal conditions. The author knows of 


plants where it is costing over $2.00 
per ton to prepare the coal for malle- 


able iron work. This is too high and 


may be accounted for to some extent 


from the fact that the plants are oper- 
ating at a tonnage much less than the 
rated capacity. A recent job, on which 
the author estimated, cost less than 50 
cents per ton to prepare the coal. This 
charge of 15 cent for 


included a per 


interest and depreciation. The whole 
equipment of pulverizing and burning 
About 140 tons 


of coal per day was pulverized. 


was under one roof. 


Preparation and Analysis 
of Silica Sand 


Ouestion: We have a large silica sand 


deposit on our property and _ should 


appreciate some information on how 


it is prepared for commercial use 


and also what is the usual silica con- 


tent of sand used in foundries. 


Three methods usually 
the 
silica sand for foundry 
the 


three 


Answer: are 


initial preparation of 
The 
the 

method 


employed in 
use. final 
are same 
the 
first depends on 


steps in process 


in all and em- 


Cases 


ployed at the source 
of sand supply. 
In the first the 


found lying in a loose pile and it only 


instance sand is 
is necessary to pass it through certain 
render it fit for use. 
Some of the grades employed for sand 


sized screens to 


blasting and core making are dried 


before they are shipped. 
In the 
posit is 


de- 


The 


the sand 


mass. 


second instance 
solid 
are not firmly 
constitute a yet 
they are united too closely to permit 
of digging the material 
it as in the first 
i down and 
stream of 


found in a 


grains of sand united 


enough to rock and 
handling 
cited. It 
disintegrated by 
water 


and 
instance 
is broken 
directed 
the 
mining is 


a powerful 
against it from a hose in 
manner that 


The resulting mass of water 


same 
hydraulic car- 
ried on. 
and sand is passed through a number 
of suitable the 
degrees of 
dried, stored 


screens which separate 


material into varying 


fineness. It finally is 
and shipped. 

rhe third 
ica sand 


method for preparing sil- 
the diffi- 

the three. In 
niaterial is 


probably is most 
elaborate of 
the 
formation 
blasted 


material is 


culty and 
this 


in solid 


instance found 


rock and has to be 
quarried al d 


Che 


taken to a 


out by explo- 
loaded on 


rock 


size. 


sives cars 


and gyratory crusher 


which reduces it to 
the 


volving cage 


egg From 
goes to a set of re- 
drums act as 
lumps up 


crusher it 
which dis- 
the 


method is 


break 
This 


preference to a 


integrators and 
the 


ployed in 


into grains em- 


rolling 
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stroy the sharp corners and edges of 
the 
From the 


grains. 
disintegrators the sand is 
conveyed by a belt bucket ele- 
vator to the top of a high tower from 


and 


gravity through a 
The 


sizes 


which it passes by 


number of revolving. screens. 
various 
the 


road 


screens separate it into 


for commercial use, from coarse 


lumps used in concrete build- 


grade of sand 


matt finish by 


ing, etc., to the finest 


used in imparting a 
the sand 
The 
intended for 


blasting process. 


that 


purposes is 


fine sand and also all 


sandblasting 
passed through a_ suitable 


kiln 


moisture. 


type 
thoroughly 
This 


either 


which expels 


variety of sand is 


loaded directly into covered 


cars and shipped or stored in a dry 
where it will absorb no moisture 
and those 
use as molding sand 
the air. A 
shovel or a locomotive crane equipped 


shell bucket 
sand into 


room 
The coarser grades of sand 
intended for 


are piled in open steam 
with a clam 
to load the 


for transportation 


is employed 


open top Cars 


Open Commercial Testing 


Laboratories 

Frank C. Tuttle Jr. and H. W 
Highriter have opened commercia 
testing laboratories at 19 
Ave., New Haven, Conn. 
graduated from Yale in 
which he was for three assist 
ant research engineer under W. R 
Bean of the Eastern Malleable 
Co. For the last three 
Tuttle has been assistant superintend 
ent of the Naugatuck 
Eastern Malleable Iron 
Highriter graduated from 
lege in 1918, and has 
Eastern Malleable Iron Co. ever 
since, having taken the position of as 
sistant research engineer on Mr 
Tuttle’s transfer to the 
plant. 


Congress 
Mr. Tuttl 
1916, after 
years 


Iror 
years Mr 


plant of the 
Co. M: 
Tufts col 


been with th 


Naugatucl 


To Manufacture Hard- 
ware Specialties 


The Philipp Mig. Co., Easthamptor 
Mass., 
tor the 


inaugurated operations recent 


manufacture of hardware sp 
president al 


company, 


cialties. R. Philipp, 
the 


Manager 


treasurer of former 


was factory and product 


the Cobu 


Holyok 


manager for 15 years with 


Trolley Track Mfg Co., 


Mass 


The Mid-West Mfg. Co. bought 


sheriff sale the entire plant former 


Nebraska Foundry 
manufacture the 


owned by the 
Mfg. Co., 


own product ar 


and will 
id also will de some jo 


work 
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Study Core Oven Loss--Il 


Data on Baking Results Enable the Foundryman To Calculate Fuel Costs and 
Compare Electric with Other Heating Systems Based on 
the Cost of Fuels in His Locality 


OR all practical purposes, other 


conditions remaining the same, 


a temperature difference of 10 
degrees Fahr. would not neces 


sarily result in a great  variaiton in 
fuel consumption, so if we may compare 
the results approximately on a_ per- 
centage basis, it is seen that the oil 


oven, compared with the electric oven 
with 4-inch wall as 100 per cent efficient, 
had a corresponding efficiency of 54 per 
cent. The electric oven with a 2-inch 
wall inf this sense was 77 per cent 
efficient. These 
with ventilation at a minimum for the 


values are applicable 
electric ovens. 
The preceding efficiencies compare as 


follows: 


With Minimum 
ventilation ventilation Difference 
Per cent Per cent Per cent 
Oven A 50 77 27 
Oven B = 77 100 23 
Oven C = 30 54 24 


In the cases illustrated the small in- 
crease in ventilation apparently de- 
creased the heat efficiency about 25 per 
cent; consequently it is exceedingly im- 
portant to choose an amount of ventila- 
tion not in excess of the requirements. 

In the case of the oil oven it was 
found that the recirculation principle is 
impractical due to difficulty with the 
burners and smoking, and it was probab- 
ly due to the fact that a small amount 
of ventilation was present that the at- 
tempt was successful to a certain degree. 

Figs. 14, 15, 16 and 17 represent a 
number of bakes produced by 
the electric and oil ovens. A final sum- 
mation of the recorded in 


typical 


bakes are 


Veler he 


2 


jae 


BY C. F. MAYER 
Table Il. Our effort in obtaining the 
best representative bake in each  in- 
stance was reduced, after some experi- 
mentation, to allowing the attendant to 
large 


apply his own judgement, to a 


extent gained from comparatively long 
contact with the ovens. This method is 
well illustrated in the curves and was 
found to be, as close as could be as- 
certained, the most reliable and effective 
means possible with the present installa- 
tion. 

In Fig. 14, the curve obtained from 
bake No. 12, 


initially 


indicates that the oven 


was heated from room. tem- 


perature to 475 degrees Fahr. and al- 
lowed to come to uniform heat at 400 
carried 
First 


degrees. This procedure was 
out as indicated for four reasons: 
to obtain a uniform starting basis; sec- 
ond, because 400 degrees was assumed 
the most desirable baking temperature; 
third, to allow an intelligent investigation 
of the heat baking pur- 
poses; and fourth, due to delay in racks 


required for 


being loaded with cores. 

A rack of cores was loaded in at 400 
degrees, consuming a varying amount of 
time from 25 to 60 seconds to move in, 
remove the elevating truck and shut the 
doors as indicated in Fig. 14. A _ result- 
ing temperature drop occurred in each 
instance of approximately 80 degrees, 
the drop terminating in the neighbor- 
hood of 320 degrees. This drop was 
overcome in about 25 minutes of power 
application. During this period the 
ventilation condition was assumed _ the 
same as for determining the radiation 


losses, namely, fan off and dampers 


& 





885 


closed. At the point where 400 degrees 
was again reached a pungent baking odor 
was noticeable, indicating that the bak 
ing process was well under way. The 
fan was started at this point When a 
temperature of 425 degrees was reached, 
both the fan and power were shut off 
andthe descended 


temperaiure again 


gradually, as the process of absorption 


and radiation § continued. Several in- 
spections of the cores during the final 
soaking determined the time for removal 
of the cores. These inspections affected 
the temperature only. slightly. 

Removal of the rack and cores resulted 
in a temperature drop similar in nature 
to the loading drop, the most prominent 
difference being the rapidity in reaching 
the normal temperature again. 

It may be particularly noted that the 
condition for each bake was made nearly 
the same insofar as the loading tem- 
perature, removal temperature, and time 
for discontinuing fan and power service, 
are concerned. Consequently the true 
amount of power for each bake could 
be closely ascertained. 

Relative to the preceding paragraphs, 
it must be kept in mind that temperature 
drops and power depend 
entirely on the nature and size of the 
load, a variation of 


requirements 


which will produce 
similar variations in time for temperature 
recovery and power consumption. The 
consistency of the results, in cases illus- 
trated here, indicate that the total load- 
ings were quite uniform for most cases 
and in conformance with this foundry’s 
standard practice. 

Bakes 21, 22 (Fig. 16) and 27, using 
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Pound per kilowatt (Equivalent). 


Note: 





Baking Results in 3 D 





Table II 
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) yo Me 5 a & BS a eS BS eS Zé BS mo Roe mo O= 8 

Oven A 
12 82 39 68.8 10 400 375 400 425 382 ~ 1759 5.5 31.1 $5.46 
13 80 37 65.9 11 400 oe 400 425 358 1438 1989 5.4 35.6 5.56 
14 77 37.5 66.6 9.5 400 400 425 324 1768 2072 4.9 35.9 6.12 
21 75 37 9.1 Off 400 370 400 425 304 1280 2084 5.2 40.4 5.77 
22 6° 37 57.9 10 400 380 400 425 244 1277 2023 4.2 39.1 7.15 
27 74 34 60.0 9 400 wie 400 425 298 al 2014 5.0 38.5 5.99 
Oven C 
29 80 31 2.621 28 350 400 350 455 297 288 2374 2.6* ii 113.0 71 
30 91 38 3.0 35 400 ine 310 450 373 ape 1996 2.87 ee 113.3 64 
31 73 38 2.97 38 410 : 410 450 217 a 2164 Boz a 73.0 1.10 
Assumption: 18,500 B.t.u. per pound oil; 3,412 B.t.u. per kilowatt; and 8 pounds per gallon. 





ifferent Ovens 


















a 4-inch wall, 
similar to 


the electric oven with 
were conducted in a manner 
the preceding ones, with a possible ex- 
ception. Bakes 21 and 22 were con- 
ducted with the fan on and damper A 
set for notch No. 1 (exhausting). Bake 
No. 27 was conducted in a manner simi- 
lar to bakes 12, 13 and 14. The curves 
possess the same characteristics as those 
of preceding bakes. 


Oil Oven Bakes 


As with the preceding ovens the gen- 
eral characteristics of the baking ovens 


oven, after the burners are turned off, 
is to retain its heat more tenaciously than 
the electric ovens. The curve continues 
quite horizontally to the completion of 
the bake with no drop to 400 degrees 
until removed. This difference in char- 
acteristic is undoubtedly due to the 
heat absorbed by the brick conbustion 
chambers and its effect was consistent 
for each bake. 

The average bakes have been indicated 
for ovens A, B and C for comparison. 
The oil consumption for oven C also is 
put in equivalent form as kilowatt con- 





were similar in respect to the electric sumption. 
ovens. However, at various periods dur- Of particular interest is the time 
ing some of the bakes, difficulty was ex- required for baking purposes, relative 
perienced with the burner operation, to cores of the type mentioned in Table 
which caused a slight deviation from III. The data clearly show that the 
the generally smooth’ characteristics. time of bake, the power consumption 
Table II illustrates three typical bakes and weight of material are directly de- 
and Fig. 18, showing bake No. 29, con- pendent on one another. An_ increase 
veys the nature of progress. It may or decrease in length of bake is due 
be noted that the tendency for the oil to an increase or decrease in weight of 
Table III 
Description of Cores 
Core 
Sand weight 
. type ounces 
Description ef core 
14-inch, No. 3 check body Cc 17.2 
%-inch J. D. side angle body B 2 04 
i¢-inch No. 2 globe body. Special 0 64 
2-inch special pF D. globe C. piece C 7.21 
2-inch std. J. D. globe C piece ” a 11.29 
14-inch std. J. D. globe C. piece e 1.93 
2-inch std. J. D. globe C. piece Cc 3.56 
Feeder clamp A 1.14 
13-inch J. D. std. globe C. piece P 5 42 
2-inch J. D. std. globe body. ( 27.08 
1}@-inch special gate bodies BR 7.0 
%-inch J. D. std. angle body r 1.27 
Type C trolley splicer A 2°90 
Special Clark splicer A 3.46 
Clark splicer A 3.03 
Type D splicer B 44 
¥-inch, No. 2 vertical check body Cc 2.48 
l-inch special gate body B 4.38 
2-inch | D. std. glohe body e 
2-inch J. D. special globe body B 30 0 
2-inch J. D. special globe body B 42 5 
Trelley wheel : 16.5 
A—Saad = 60 parts by volume C—Send = SO parte sand 
40 Parts sand blast dust 10 parts crushed cores 
3 parts linseed oil 40 parts molding sand 
B—Saad = 80 parts sand. 3 parts linseed oil 


20 parts sand blast dust 
3 parte linseed oil. 





5 parts glutrin 














material or heat, and a like increase or 
decrease in power or fuel consumption 
follows. With operating conditions re- 
maining a constant these facts are of 
importance in the calculation of 
heating equipment. 


great 
proper 


It is peculiar but entirely plausible 
that although oven B proved to be the 
more efficient from a radiation stand- 
point, it actually baked pounds of 
cores per kilowatt than oven A with a 


less 


2-inch wall. 


Several Examples 


Much has been said about actual elec 
tric corebaking capacity being in the 
neighborhood of 12 pounds per kilowatt, 
yet we find actually in this case it was 
5 pounds per kilowatt. If the various 
features in and about the 
carefully analyzed and_ the 
elsewhere in this paper 
studied, the reasons are apparent for 
this result. Several concrete examples 
serve admirably to illustrate the sources 


construction 
oven are 


figures noted 


of dissipation. 


Oven A, Bake 12 (Fig. 14) 
(1) Radiation losses (400 degrees door temper 
ature assumed) kilowatts 


82 
K=25.2x— = 34.50 
60 
(2) Heating Racks, plates, driers, etc. 
SxXWx (T,X T2) 
) a 
3412 
400+375 
1151759 | —————- —-65 
° 
—_——_—_____ ———_____—- — 19.15 
3412 
(3) Heating Air (Fan on 10 minutes) 
10 1,37 
Q=(33.4—25.2) x — ante 
60 
Power loss — 55.02 
Total power used — 68.8 
Useful power to bake cores 13.78 


It is assumed that the final tempera 
ture of the entire mass is an average of 
the initial and final baking temperatures 

Oven B, Bake 22 (Fig. 16) 


Radiation losses (400 degrees door temper 
ature assumed) kilowatts 


(1) 


69 
K=-21.0x— = 
60 


24.20 























November 1, 1922 


(2) Heating Racks, plates, driers, etc. 
SX WX (T:—T2) 


3412 
400 +380 
115 « 2023 —— ss 
i sg 
$$$ $$ —___—___——_- = 22.10 
3412 
(3) Heating air (Fan on 10 minutes) 
10 1.06 
Q— (27.4—21.0) x — —- - 
60 
Power loss — 47.36 
Power used — 57.90 


Useful power to bake cores 10.54 
In the first illustration of the distribu- 
tion of power we find that 50 per cent of 
the total power used was lost in radia- 
tion; 27.8 per cent lost in heating the 
racks, plates and driers; and 2 per cent 
in ventilation. Only 20.2 per cent of 
the power consumed actually 


was use- 


ime ¢00 4:30 


eadirng 


+ Ke 


te; 


S 
S 


FIG. 16- 


The oven efficiency might be stated 
Useful 1378 
as: = 

Total input 

Similarly 
of the total power used 
radiation, 38.2 per cent 
heating the racks, plates and driers, and 
1.80 per cent in ventilation. Only 18.3 
per cent of the power used actually was 
iseful. The this case would 
18.3 per cent efficient. 

A brief comparison of the average fuel 
ost per thousand pounds of cores is 
made in Table II, assuming a price for 
il as 8 cents a gallon and power as 3 
ents per kilowatt. Then the following 
vould be the cost per thousand pounds 


ful. 
input 





or 20.2 per cent. 
68.8 

41.7 
was 
was 


for oven B, per cent 
lost in 


lost in 


oven in 


cores: 
Oven A (Electric) $5.76. 
Oven B (Electric) $6.39. 


Oven C (Oil) $0.815. 

These relative values vary with fluctu- 
tions in fuel prices but may, neverthe- 
ss, be assumed as a general indication 
{ their comparative status. 

The more important conclusions drawn 
rom the preceding observations may be 


immed up as follows: 


As indicated by the formulas and ex- 
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RESULTS OF TEST ON CORE BAKING IN OVEN “B” 


THE FOUNDRY 


amples, a basis for determination of the 
heating requirements is available. Scien- 
tific rather than hit measures 
should be adopted in designs, al- 
though the available data are 


or miss 
oven 
somewhat 
meager and perhaps imperfect at present. 

The “Hr"=2=(Q+K), 


a basis heat 


formula forms 


for calculation. 

Ventilation, in core baking, serves three 
ends: 

In a_ baking capacity (to furnish 
oxygen) 

For combustion (oxygen) 

For ventilation (to remove fumes and 
moisture ) 

Usually the first item 
requirements if the last item is fulfilled. 


The 


receives its 


second item is necessary for ovens 


3:00 330 





FIG. 


using fuels other than electricity. From 
the results observed it is quite evident 
that minimum ventilation, or just a suf- 
ficient amount to fulfill the requirements, 
and excesses should be 
guarded against. The problem of venti- 
lation lies probably in the difficulty in 
obtaining the amount. This is 
quite easily solved by furnishing a suf- 
ficient determined principally 
from past experience, and, by a judicious 
The effects of minimum 
ventilation 


is desirable, 


correct 
quantity, 


use of dampers. 
and greater than minimum 
have been illustrated as decidedly favor- 
able to a minimum quantity. 

The greatest source of heat loss is in- 
directly attributed to 
ever, this loss is really an aggregate of 
innumerable indeterminable heat dissipa- 
tions, among which may be _ included 
sources of loss through lack of air tight- 
(often unavoidable), 
floors, 


radiation. How- 


ness, through metal 
losses at the doors, uninsulated 
etc. Evidence that this point of 
is correctly taken is illustrated graphical- 
ly in Fig. 18. These curves show the 
relative effect of a practical test as com- 
pared with tests conducted by the writer 
under ideal condi- 


view 


boxes 
example, 


on insulated 


tions. For with ideal condi- 


17—RESULTS OF 


887 
tions the box with a 2-inch insulated 
“wall loses 65 B.t.u. per square foot 
per hour with a temperature difference 
of 335 degrees Fahr. from inside air to 


outside air. On the other hand, oven A, 
as tested under practical conditions, lost 
300 B.t.u. per foot per hour, a 


loss 362 per cent greater than the ideal. 


square 


Transmission Losses Indicated 


Similarly, for an ideal test box, using 
an insulating material presumably of the 
same nature and thickness as that used 
in oven B, a loss of only 35 B.t.u. per 
square foot per hour was observed. The 
transmission loss for oven B, was in the 
neighborhood of 234 B.t.u. per square 
foot per hour, 570 per cent greater than 


7ime 
5.00 


TESTS ON CORE BAKING 


IN OVEN “C” 


the ideal condition. The theory advanced 
regarding the reasons for the degree of 
separation of the practical and the ideal 
conditions is further strengthened by the 
trend of the two Note 


that the curves for the practical condi- 


sets of curves. 


tion and the ideal condition have an 
evident relation to each other. Fig. 18 
also indicates the transmission losses 


for several other familiar oven materials, 
tested under ideal conditions. 

insula- 
tion, greater than 4 inches, might pos- 
sibly increase the general efficiency, but 


An increase in the thickness of 


this is questionable inasmuch as an ef- 


ficiency increase after a 4-inch insulation 
is reached, becomes comparatively small 
and the cost relatively great. Emphasis 
is more essential on care in eliminating 
avoidable losses. Good conductors of 
heat should never be sanctioned for oven 
flooring or combustion chambers if 
economy in operation is a primary desire. 
the foundry- 
men never stop to realize the tremendous 
the 


together 


Perhaps 99 per cent of 
core rack or 
plates and 
driers, fuel bills at 
the end of a year. The results of the 
preceding tests have shown that from 25 


weight of a 
the 
oven 


bearing 
truck, with 


has on their 
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the total heat used 


Was 


to 40 
baking 


per cent of 
for absorbed — by 
this This 
depends directly on the type of oven used 
With a moment's 
that 


purposes 


conveyance. result 


means ot 


and the material baked. 


thought it becomes evident at once 


whatever heat is absorbed by any iron or 
metal conveyance must eventually —be- 
total 
reasonable to believe that the conveyanc-: 


truck, 


come a loss. Consequently, it 15 


whether _ rack, plate or drier 


designed as light as_ possible 


sufficient 


should be 
and structural 
strength to resist warping and _ handling 


Naturally then, it is of utmost 


yet possess 
stresses. 
importance to exert every precaution not 
only to have a conveyance of correct 
design but to have the proper oven to do 
the work. Small work should be baked 
in ovens designed for small work, large 
cores in ovens designed for large work, 
ete. A 


might be 


be applied here, then, 


the 


rule to 


set down in following 


manner. 


Weight of cores 
Ratio maximum 
Weight of metal or other conveyance 
cores to 


the ratio of 


weight of 


In other words 
be baked to the 


trucks, driers and plates 


racks 
bal 
bake 


con 


shelves, 
should be 
so as to obtain a maximum 
for a minimum 
lhe 

the 
bake 


due to 


anced 
of cores weight of 
will be 


of bake. 


will be 


further 

The 
the 
the 


veyance. result 
effected by 


the 


length 
the less 


the 


longer 


loss of heat removal of 


IDEAL 


AND ACTUAL INSULATION 

nondesirable metal racks and other parts. 
the 
might be interesting, to refer to a recent 
test the 


In connection with preceding it 
ovens, at 


Co. 


with electric 


the 


made 


plant of Muncie Foundry 


Muncie Test Test Oven A 

per 

1300 to 2900 
1500 

3 to 7 hours 

0.85 to 1.95 


Weight of cores 
bake pounds 
Weight of truck pounds 

Time of bake.. 

Ratio cores to iron... 

Result, pounds of cores 
per kilowatt 


The 
are given to 


324-382 
2000 
77 to 82 min, 
0.19 


10.8 $.$ 
comparative 
the 
and 


preceding examples 
effect of the 


time the 


illustrate 
weight of iron, 


bake. 


k mses 


cores on 
resulting 


All 


crease 


efficiency and in- 
the 
tions presented are equal for all types of 


the 


reduce 


cost. However, if condi- 


ovens cost of operation becomes 


directly dependent fuel 


and 


on the price of 


maintenance. Maintainence cost. is 


usually vague in comprehension owing 


Oil 


application of 


to entering complications. fuel 
the 


motors, 


burning requires 


tanks, 


conditions 


pumps, etc.; likewise 


and operating 


The 


based 


varying 


affcet 


costs 


other fuels. cost, or 
the 
illustrated 


The B.t.u 


various mediums 


ap- 


parent cost, fuel 
This 
actual 


heating value of 


really is on 


cost has been 


cost 


trom observation. 


the 


of heat is also customarily used as a 


basis for estimating heating costs. assum- 


ing a relative efficiency in each instance. 
Lack of data 


ation of 


on costs covering oper- 


ovens and all allied equipment. 


November 1, 1922 


the 


an 


decision regarding 
the 
observation, 


reliable, 


attention. 


makes a_ hasty 


practicability of electric oven 


injustice. From electric 


clean, and re- 
Its performance 
The 


undoubtedly 


heat is entirely 


quires little 
is pleasingly uniform. operating 
the 


offense F 


costs are definite, cost 


its only important rom all 


present indications the possibilities ot 


the electric oven depend principally on 


local fuel prices or the speculative na 


ture of the foundryman. 


Open Offices as Foundry 


Consultants 
D. J. McAvoy 


have opened offices at 


and R. L. Binney 
123 University 
avenue, Toledo, om 


Mr. 


positions 


as general foundry 
McAvoy held 
with various 
iron and nonferrous 

Mr. Binney, 
a graduate of the University of Mich 


consultants has 
executive 
malleable, gray 
plants since 1909. who is 
igan 1912 has been metallurgist in turn 
for the Consolidated Manufacturing 
Co.; Edw. D. Savitsky, chief of the 
artillery equipment department of the 
Russian government 
fall and in addition to 
ing work has served for the past four 
years as metallurgist of the 
Brass and Bronze Co., Toledo, O. 


before its down 


local consult 


Bunting 


To Study Metallurgy 


The department of metallurgy at Car 
negie Institute of Technology, Pittsburgh 
was recently selected by the United States 
Naval academy as its 
of metallurgy. 


graduate school 
Beginning _ this 
the Naval 
have been assigned to take up advanced 
work in the 
Pittsburgh 


year 


two officers from academy 


metallurgical subjects at 
institution, 


Small Cupola Operated 
Continuously 50 Hours 


Question: What is the greatest amount 
of gray iron melted in a 24inch cupola 
at one heat? How hours 
the cupola continuously in operation 
Is it feasible to run a cupola of that 
size for 10 hours? Are pressure blowers 


many was 


essential on cupolas running long heat 


or will the ordinary fan furnish su! 
cient What ratio 


been 


air? of coke to it 


melted has obtained in cupo! 
conditions? 
Operating a 24-inch 
10 hours a day, 6 days a week is re 
garded as 
shops, 


piants. 


operated under such 


Answer: cupola 


ordinary practice in mam 
converte! 
we know, the fol 
Edgar A. Custe 


XX Transaction 


particularly in small 
So far as 
lowing experience of 


Jr., published in Vol. 





November 1, 1922 


of the American Foundrymen’s Associa- 
tion constitutes a record for continuous 
melting in a small cupola. The iron 
was melted in a cupola lined to 21 
inches and was poured into permanent 
molds, a branch of the industry in 
which Mr. Custer was actively interested 
at the time. The account says: 


The run proper began at 7 a. m. 
Monday, Aug. 15, although at 5 a. m. 
the sand bottom was put in and the 


customary small quantity of wood light- 
ed. The bed consisted of 140 pounds 
of coke and 70 pounds of anthracite 


coal. This brought the upper surface 
of the bed about 12 inches above the 
top tuyeres. The first charge was 
made up of 300 pounds of No. 2 pig 
OQ many teachers, and _ for 
that matter too many pattern- 
makers, seem to assume that a 


pattern should be constructed 


and finished after the fashion of a 


rare and beautiful piece of cabinet work 
and with that purpose in mind they in- 
sist on hand tooling it all over. Even 
are 
greater part 


cut accurately 


power-driven tools 


the 


in shops where 


available and where 


of many may be 
to the 


generous 


patterns 


dimension lines, they leave a 


margin for hand tooling. Re- 


cently I saw and heard a manual train- 
class in 
the pattern 
illustration. 
dealt 


ribs D on 


his pat- 


make 


ing teacher instructing 
ternmaking how to 
shown in the accompanying 


The 


with 


lesson on this day 
and fit the 


particular 
how to cut 
the body part i 
The 


dress 


and 
off 


cut 
lay 


instructed to 
stock the 
E, describe the three cir- 


boys were 
the 


centers E 


for ribs, 
the 
the lines, blue 
the 


with it, 


band saw within 


' 
cies, 

chalk 
to come 


und fit 


ribs are 
then 


mstruc- 


the pattern where 


contact cut 


Part of 


into 


the ribs these 


legitimate, but there is no 
the blue chalk 
method of fitting The 
he cut perfectly on the 
attached to the body of 
any fitting 
First 


trons were 


and the cut 


the 


excuse fot 


and-try ribs. 


ircles could 


band saw and 


the pattern without further 


time impressions 


r waste of 


ire lasting and a boy who has_ been 


taught that a band saw or other power 


tool is onlv to be used as a roughing 


medium will experience considerable dif- 


ficulty in later years in adapting his 
mind to the fact that a great deal of 
hand tooling is unnecessary and_ that 
many patterns may be assembled direct 
from the band saw, the planer, or the 
rip saw. 

In my own experience I have had 
more or less trouble in persuading 


young patternmakers to cut their stock 
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and 300 pounds stove plate scrap and 
foundry remelt. The succeeding charges 
were made up of 35 pounds coke, 250 
pounds pig iron and 250 pounds scrap. 
To this was added 15 pounds lime- 
stone. A _ blast pressure of 6 water 
ounces was maintained by a small ro- 
tary fan driven by motor and regulated 
by the usual blast gate. 


At 7 a. m. the cupola was tapped 
out and on the twentieth charge it was 
found that the iron was coming too 
hot for our use. The iron charge 
then was raised to 600 pounds, the fuel 
to 50 pounds. At 7 a. m. Aug. 16, 64 
charges had been melted, totalling 36,- 
500 pounds, or about 1520 pounds per 
hour, at a ratio of 10 pounds of iron 
to 1 pound of fuel. The run was 
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47% hours and then it 
necessary to .drain the cu- 
pola and drop the bottom to repair 
the lining. This consumed 7% hours 
and the cupola was started at once. The 
second run was almost identical with 
the first, except that the melting was 
rather sluggish for the first hour prob- 
ably due to a damp lining. The sec- 
ond run ended on Aug. 19 at 2 p. m. 
a total of 49% hours continuous run- 
ning, during which 73,000 pounds of 
iron were melted at a ratio of 11 pounds 
of iron to 1 of fuel. As a grand total 
this cupola was operated for 97 hours 
out of 103 and melted a total of 144,800 
pounds, or about 72 tons at a rate of 
approximately 3/4-ton per hour, at a 
fuel ratio of 11 to 1. 


continued for 
became 


Stock to Finished Size 


BY M. E. DUGGAN 


to the finished size where it is practi- 
cal to do so. There are limits to which 
any practice may be carried and the 
patternmaker must be guided by judg 
ment and experience. When I was an 
apprentice 40 years ago patterns for 
gear wheels were made by hand and 
a patternmaker who could turn out a 
neat and accurate pattern was  con- 
sidered a first class mechanic. In many 
shops it was customary to have one 


tent in recent years, many gears now 
are cast as blanks and have the teeth 
cut in them afterward and many pat- 
terns in which the teeth formerly were 
slowly cut and formed by hand, now 
are cut directly to shape on the band 
saw. To keep up with the procession 
the young mechanic should become ac- 


customed to using the power driven tools 


in the pattern shop 


In many instances the young mechanic 




















RIBS AND OTHER PARTS OF THIS CHARACTER CAN BE SHAPED ON THE 
BAND SAW 
or two men make all the gear patterns lacks confidence. Fear of spoiling the 
and in this manner these men became piece impels him to saw cut away from 
specialists. Mahogany, butternut, cherry the line and leave from 's to %4-inch 
and pine lumber were employed, the to be hand tooled at the bench. ‘This 
work, with the exception of the turn- lack of confidence frequently is engen- 
ing. was all done by hand and the dered by the unsatisfactory condition of 
finished pattern with a mirror-like sur- the shop band saw. It is impossible 
face, usually was a topic of admiration to cut a piece exactly to the line or 
and discussion among the other pat- straight down on a dull saw, also, it 
ternmakers. is impossible to cut a short radius cir- 
Conditions have changed to some ex- cle true to the line on a wide saw. 
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Opportunities for Electric Furnace 
N EVERY field of the iron and steel in- 


dustry into which the electric furnace has 

been introduced it has gained admission al- 

most entirely on the plea of improved qual- 
ity. Originally the electric furnace was advocated 
almost entirely for high grade alloy steels, or for re- 
fining open-hearth steel for uses where quality was of 
prime importance. Later the use of the electric fur- 
nace became quite broadly extended in the steel cast- 
ing industry. The attraction here was the all-scrap 
mixture and its attendant low cost for raw materials. 
Pig iron is not essential for the manufacture of steel 
for casting purposes in the electric furnace and speci- 
fications are met by additions of a small percentage 
of ferroalloys. In the gray-iron field the electric fur- 
nace is following much the same course as in the 
steel industry. A few firms are operating the electric 
furnace for making special work, such as piston-ring 
castings where the tonnage of metal is comparatively 
low when compared to the price received or the prod- 
uct into which it enters. The electric furnace also 
is used to a limited extent in the foundry to refine 
iron melted in the cupola. However, these two uses 
will never bring the electric furnace into general pop- 
ularity in the gray-iron foundry. If it is to be gen- 
erally applied in this industry other imcentives must 
be advanced. At present one application of the electric 
furnace is being made which has possibilities for future 
extension, namely for melting scrap. Large industrial 
works produce a great volume of turnings, both steel 
and cast iron for which they can get little return. On 
the other hand they must pay a much higher price 
for pig iron to melt in their cupolas. Naturally, these 
firms have a decided advantage in operating an elec- 
tric furnace for making gray-iron castings over those 
which do not have turnings to dispose of and this 
offers one of the most promising fields for the electric 
furnace in the gray-iron foundry. This is especially 
true as electric furnaces can be operated as small units, 
those of a half-ton capacity, or even smaller, having 
been successfully used. That both steel and gray iron 
can be used in the electric furnace has been demon- 
strated, heats having been made from all-steel charges 
as well as from charges consisting entirely of gray- 
iron turnings. Of course, additions of silicon and 
manganese must be made to charges consisting entirely 
of steel scrap, but the expense of these is not excessive 
in the small amounts required. This field has been 
extensively developed abroad as indicated by a report 
of the United States consular service which says that 
14 electric furnace plants are in operation in Italy 
making gray-iron synthetically. In that country the 
scarcity of coal and the highly developed water power 
systems add an incentive to the production of synthetic 
cast iron. Cheap power might be obtained in this 
country if foundries would melt at night during th 
off load of power plants, using the metal to pour 
molds made in the day time. Possibly such a course 
might not be feasible for the large foundry but it 
certainly does look inviting for the large manufacturer 
who has quantities of turnings to dispose of and also 
has a demand for prompt production of certain cast- 
ings. One company which established an electric steel 


foundry years ago to furnish itself promptly with 
special castings without regard for cost, later found 
that it could produce from the electric furnace many 
of its castings cheaper than it could purchase them 
from foundries using the open-hearth or the converter 














Trade Outlook in the Foundry Industry 


RANSPORTATION difficulties continue to 
bear the burden of blame for most of the 
industrial ills, including the slight decrease 

~ in foundry activity noted during the month 
of October. The week ending Oct. 7 shows a daily 
average shortage of 141,252 cars and a surplus of 
3954; while at the beginning of the present year, the 
daily average surplus was 400,000 cars. The effect 
is apparent in the movement both of raw materials and 
finished products, and a drop in car loadings is show- 
ing the results of the shortage of cars and the em- 
bargoes existing. Although these two factors are serv- 
ing to hinder shipments and in some cases to delay 
orders, business has held up well during the month. 
The steadiness with which the price 
of coke is declining leads some to 


graphs are compiled from information submitted by 
68 foundries whose normal melt is 21,761 tons. That 
the condition in Ohio is representative of the Central 
Western states is affirmed by isolated reports through- 
out this territory. One considerable factor in the 
situation is the drop in automobile production. Ac- 
cording to the department of commerce, the total out- 
put for September was 186,562 passenger cars and 
18,843 trucks, as compared to 249,225 passenger cars 
and 24,200 trucks for August. The September out- 
put was the lowest since March, this year. However, 
the sales of closed cars and the introduction of a few 
changes in design helped considerably to sustain man- 
ufacturing activity for October. 

Railroad purchases continue to fur- 

nish an active market for castings. 














Prices expect a price of $6 to $7 ovens for Rail Buying In September, orders were placed 
Slackening the beehive product before many Sustained for 10,350 cars, as compared with 
weeks. With few exceptions, the about 1600 during the previous 
by-product manufacturers have not month, when a temporary lull was ap- 
reduced their prices on foundry grades. Ship- parent. Inquiry for railroad cars is active and sales 
ments of coke are during the first 
satisfactory, ac- three weeks of 
cording to re- Prices of Raw Material for Foundry Use October have 
ports sent from CORRECTED TO OCT, 25 been large with 
foundries in the Iron . Scrap the expectation 
C 1 States No. 2 Foundry, Valley...... $30.00 to 32.00 Heavy melting steel, Valley. .$21.00 to 21.50 of a stall greater 
entra otates. No. 2 Southern, Birmingham 27.00 to 30.00 Heavy melting steel, Pitts. . 21.00 to 21.50 1 Pa “i e 
i j ices No. 2 Foundry, Chicago..... 31.00 to 32. eavy melting steel, icago 18.00 to 18. 0 > oO : 
Pig iron price No. 2 Foundry, Philadelphia. 31.13 to 31.64 Stove plate, Chicago......... 19.50 to 20.00 Woe OF Glue 
are receding slow- No. 2 Foundry, Buffalo..... 29.50 to 32.00 No. 1 machy. cast, Chicago. 23.50 to 24.00 before the end of 
. St, WH 200k0000e00enn é No. cast, Philadelphia..... .00 to 25. sige 
ly as production Basic, Vales Me 1 enst, Sineieet 21.00 to 23.00 the year. Al- 
picks = Some | Malieable Chicago 222022011 3100403200 No: 1 cast, Buflalo....-.... 21.00t02200 | though the pro- 
. : a Malleable, Buffalo .......... 31.00 to 32.00 Car wheels, iron, Pittsburgh. 23.50 to 24.00 ae 
interest is ex- rare Car wheels, iron, Chicago... 25.00 to 25.50 duction of malle- 
. . oxe ailroad malleable, Chicago. 24.00 to 24.50 7 : . = 
pressed in iron Connellsville foundry, coke. .$10.00 to 11.00 Agricultural mal., Chicago... 24.50 to 25.00 able castings | 1S 
for delivery dur- Wise county foundry, coke.. 12.00 to 13.00 Malleable, Buffalo .......... 20.50 to 21.50 slightly curtailed 
ing the first quar- during the month 


ter of 1923 and 

something over 2000 tons of foundry iron is reported 
booked by Pennsylvania and Buffalo furnaces for ship- 
ment into New England. Purchases of foundry materials 
have not been heavy during the latter part of Septem- 
ber and the entire month of October. This fact is 
shown vividly in a chart prepared by the Ohio State 
Foundrymen’s association and presented at the bot- 
tom of this page. It will be noted that the actual 
melt during September decreased to 63 per cent, the 
previous month having shown about 72 per cent. 
Furthermore, the total stock on hand shows a loss, 
while the stock received has taken a sharp drop. The 
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of October, rail- 
way specialty shops are working at capacity. The 
locomotive steel foundries are working at 100 per 
cent and new orders and inquiries for locomotives are 
appearing almost daily. Foreign sales of railway 
equipment are increasing. The American Steel Found- 
ries has taken a contract for 33,000 couplers for rail- 
way use in Japan, to be completed and ready for 
shipment before Jan. 1. A seasonal decline in build- 
ing construction is noted, although the past month 
showed a higher total of contracts awarded than Sep- 
tember, 1921. However, orders for Sanitary ware cast- 
ings were sustained. Sales of agricultural implements and 
tractors vary in different localities. Inthe South, where 
the cotton crop is practically all marketed, buying is ac- 
tive. In the corn belt, sales are improving slightly 
with the increased price of farm products. Export 
sales of implements are increasing and foundries mak- 
ing this class of castings are busy. 


Brass and aluminum foundries are 

engaged at between 65 and 70 per 

Nonferrous cent of normal. Plumbing goods 
Active are in fair demand and miscellaneous 


castings for automotive lines are sus- 

taining the averages noted. Prices 
on nonferrous castings based on New York quota- 
tions in The Daily Metal Trade of Oct. 25, follow: 
Casting copper, 13.40c to 13.50c; electrolytic copper, 
13.87Y%4c to 14.00c; Straits tin, 36.00c; lead, 6.75¢ to 
6.87¥2c; antimony, 6.75c; aluminum, No. 12 alloy, 
producers’ price, 21.00c to 21.20c and open market, 
19.00c. Zine is 7.05c, E. St. Louis, II. 














omings and Goings of Foundrymen 








AMUEL 


and 


Wesley Stratton, or- 


ganizer for 21 years di- 


rector of the bureau of stand- 


ards, Washington, has_ re- 
signed to become president of the 


Massachusetts Institute of Technology, 
Jan. 1, 1923. Dr. Stratton, whose resig- 
nation is described by Secretary Hoov- 
loss,” is not 
educational field. 
he organized 


real national 
the 


1891, 


er as ‘a 
From 
the 


govern- 


new to 
1886 to 


bureau of 


when 


standards for the 


ment, Dr Stratton taught mathe- 
matics, physics and electrical engineer- 
the and 


University 


University of Illinois 


of Chicago in 


ing at 
the 


capacities, as 


various 
instructor, assistant pro- 


fessor, associate professor, and _ profes- 
was graduated from the Uni- 
1884. Since 


doctor of en- 


sor. He 
versity of Illinois in then 
he has reecived degrees of 
gineering and doctor of science from sev- 
eral universities, including the Universi 

Pittsburgh, Cambridge and Yale 
Litchfield, IIL, 


who was an 


ty of 
He was 
18, 1861 


officer in 


born in 
Dr. 


the 


July 
Stratton, 
Illinois naval militia, 
the 


the Spanish-American war and 


served as a lieutenant in navy 


during 
later was in charge of the District of 
Dr. Stratton is 


Columbia naval militia. 


a member of many technical societies. He 


has been awarded the Elliot Cresson medal 
by the Franklin institute and the Public 
Welfare medal by the National Acad- 
emy of Sciences and is a chevalier of 
the Legion of Honor 

Charl Hans has accepted a_ posi 
tion as foundry foreman’ with the 


Chambers Manufacturing Co., Shelby 


ville, Ind. 

S. W. Burrows has accepted the posi 
tion of foreman of the foundry of th 
Chicago & Great Western railroad 


lowa. 


Hedthke 


Ocelwein, 


Herman recently has been 


made foundry superintendent of Pett 
bone, Mulliken Co., Chicago, Ill... who 
operate a_ steel foundry, producing 


railroad equipment castings 


Henry M. Griffoul has resigned as 
brass foundry foreman of the Ideal 
Foundry & Machine Co., Beaver 
Falls, Pa, to accept a position with 
the John Harsch Brass & Bronze 
Co., Cleveland. 


Charles La Fever has accepted the 


position of vice president and works 
manager of the James A. Brady 
Foundry Co., formerly the largest 
jobbing foundry in Chicago. Tom 


Cameron of Buffalo, has been made 


superintendent 

J. P. Hansen, 
Canadian Car & 
been made manager of Roos Foundries, 
Brown, re 


with the 
Co., 


formerly 
Foundry has 
Chicago, succeeding M. D. 
signed. 

F. C. Knight 
the New 
Boston, has joined 


Alley & 


for salesman 


& Coke 


or- 


ten years 
Coal 
the 

Page 


with England 
Co., 


ganization of 


sales 


with 


headquarters at 185 Devonshire St., 
Boston. 

Walter S. McKee has resigned as 
vice president and director of the 





SAMUEL WESLEY STRATTON 
American Manganese Steel Co. and will 
develop the business of the Inland Engi 
neering Co. of Chicago, of which he 
1S president 

Fred M Devl president of the 


Ph ladelphia 
lron ( be PI 
po nted 


Malleable 


been ap 


Hardware & 
ladelphia, has 


the 


president oO! 


| Philadelphia 


Foundrymen’s lation to fill the 


assUt 


unexpired term of his father, Thomas 


Devlin, who died last June 


Foundrymen on _ Steel 


Committee 

Under the chairmanship of H. M. 

Case School of 
Cleveland, committee A-4 on 
treatment of iron and steel 
Society for Testing 
Materials, held a the 
convention of the American Society 
for Steel Treating at Detroit, Oct. 24 


892 


Boylston, Applied 
science, 
the heat 
of the Amenican 


meeting during 


It was announced that the American 
Foundrymen’s association has_ been 
given representation on that commit- 


tee, the representative selected by the 


foundrymen being H. A. Neel, Mich- 
igan Steel Castings Co., Detroit. It 
was announced also that a new sub- 
committee on nomenclature to be 
known as subcommittee 6 has been 
formed with Dr. G. B. Waterhouse, 


professor of metallurgy, Massachusetts 
Institute of Technology, as chairman. 
E. W. Ehn, Timken 
Co., ‘Canton, O., 
chairman of the 
hardened 
subcommittee on 


Bearing 
the 
subcommittee on 
The 


heat 


Roller 


was elected new 
case 
objects. work of a 
treatment of 
wrought iron has been attracting con- 
siderable interest. 


Addresses New England 
Foundrymen 


The problem of 


1 


moving material in 


an andustrial plant was the subject of 
presented by H. P. Blume 
Arcade Malleable Iron Co 
Oct. Ii, New 


Foundrymen’s association 


a paper 
nauer, 

Worcester, before the 
England 
The speaker said the complete analys s 


I any 


oO existing problem was the first 


1 


essential to its correct solution In 


the handling of material it is impor 


tant to have all factors considered in an 
labor 


the 


impartial light before expensive 


saving equipment is purchased. If 
plant organization is not planned, the 
best equipment is apt to prove faulty 
it 1S have su 


rherefore, important to 


perintendents and foremen, and others 
responstble in favor of whatever han 
dling schemes are to be adopted. The 
paper was illustrated with lantern 


slides of material handling operations 


in this country, and India 


New Society Has a Large 
Attendance 


The second meeting of the Quad 
City Foundrymen’s association held in 
Rock Island Oct. 16 was addressed 
by Richard Moldenke who gave an 
interesting talk on general foundry 
practice and answered many questions 
from those in the audience. The in 


terest shown in the new organization is 
indicated by the fact that 90 foundry- 
man from 27 gray-iron, malleable, steel, 
and shops, represent 
ing all departments, were in attendance 
decided to hold regular meet- 

the third Monday of each 


brass aluminum 
It was 
ings on 
month. 

















Equipment Buying More Active 


Broad Market for Foundry Equipment Noted, Especially for Molding 
Machines—Inquiries Numerous for Sand Handling Equip- 


ment, but Sales 


NCOURAGEMENT is seen by the equip- 

ment manufacturers in a broad market 

during the past month for practically all 

classes of foundry equipment. Sales of 
sand handling equipment have not been as active 
as sales in other branches of the equipment field, 
but numerous inquiries for good sized installations 
have been received which will probably turn into 
orders shortly. The Osborn Mfg. Co., Cleveland, 
has sold a number of molding machines including 
an electric rollover jolt machine with flask 
filling equipment to an English firm. A _ large 
rollover jolt machine was sold to an_ eastern 
manufacturer and several of the same type ma- 
chines were ordered by New England firms. The 
Northern Engineering Works, Detroit, has sold a 
number of cranes, one 2-motor, 5-ton crane going 
to the Vulcan Iron Works, Winnipeg, Can. A 
battery of 11 core ovens with a complement of 
heavy-duty cars and racks was sold to the Frick 
Co., Waynesboro, Pa., by the Foundry Equipment 
Co., Cleveland. This company also sold a second 
installation of core ovens to the H. Mueller Mfg. 


Co., Decatur, Il. 

Steel loundrtes Ictive in Pittsburgh District 
"HILE iron foundries in the Pittsburgh district are 
not overly active, steel foundry operations are main- 

tained at a high rat Inquiries for foundry equipment 


continue particularly for molding machines, and 


the Zelienople, Pa., 
them practically 
100 


numerous 
molding machine manufacturer is receiv 
The 


basis although recent 


ing by every mail. company 1s 


operating upon a per cent orders 


have not been so numerous was expected. However, 


as 
of the sizes it produces are well stand- 
The Ten- 


mnquiry tor 


since tour or five 
ardized, it is possible to build these for stock 
Coal, lron & Co. 


20 molding and 


nessee Railroad has out 


an 
machines, while this number prob 
be 1 


purchased 
inquiry 


about 


ably may be reduced, large machines will 


Phe 


large 


American Locomotive Co. also has an out tor 


number of molding machines and numerous othet 


foundry interests have inquired for one to five each 


Within the week 
expected to be closed since the 
A Wilhamsport, Pa., 
oven. \ foundry at 
bought 


next or two some sizable business is 


verbal orders now are in 


has just ordered a 


Yukon, Pa., 


a cupola, likewise closed upon 


hand. interest 
which re 


ladles, 


blower, and a complete line of facings 


large core 


cently sand 


sifters, sand mixers, 


nd supplies with a large foundry 
Pittsburgh 


equipment seller located 


Various sales of tumbling barrels, sand 


mixers, emery grinders, etc., are noted. Recent purchasers 
if sand mixers include the Bessemer Gas Engine Co., 
Grove City, Pa., and the E. W. Bliss Co., Salem, O 


irders for steel flasks have been placed in fairly large num 
with the Sterling Wheelbarrow Co., involving 
ip to 100 flasks at a time, the Carnegie Steel Co. and the 
Electric & Mfg. Co. 
A nearby steel foundry is in the market for 
eight shop cars, while the Pittsburgh Gray Iron Foundry 
recently 


be rs recently 


Westinghouse being among recent 


purchasers. 


oO 


Foundries 
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bought two for iron hauling, etc. 


Are Not Large 


operating machine shops enter the market for machine tool 


equipment from time to time, recent inquiries involving sin- 


gle lathes, milling machines, grinding machines, etc. One or 
two cupola propositions still are being worked upon as 
are several crane and hoist inquiries The Mackintosh- 
Hemphill Co. is in the market for cranes, including one 
for the A. Garrison Foundry Co. The Patterson Foundry 
& Machine Co., East Liverpool, O., closed upon a 5-ton 
electric jib crane with Alfred Box & Co., Philadelphia 


The Pittsburgh Knife & Forge Co., Coraopolis, Pa., still is 
in the market for a 10-ton crane, and the Universal Steel 
Co., Bridgeville, Pa., wants similar equipment 
Chicago Reports Broad Demand 

¢, demand for foundry equipment is being received 

from all sections of the country, the western field 
coming forward with much more business than formerly, 
keeping up with activities in the East. While much 
of the equipment now being bought is small, there is suffi 


cient of the heavier type to keep manufacturers fairly busy, 


and plants turning out cranes, ladles, molding machines and 
other types for foundry use have increased their pet 
centage of production materially Proper preparation of 


to the front 
the National 


steady sales of various sizes of mixers 


sand is coming the 
Engineering Lo Is 


| his 


country, 


strongly in toundry 


industries, and 


making 
interest finds 
the 
a general increase in foundry operation 
of the Pullman Co., at Ill., is 
placing of equipment will be started in The 
Duroth Steel Truck & Car Wheel Co., Philadelphia, has 
purchased a 45-inch cupola, a 24 x 60-inch tumbling barrel 
and three 4000-pound helical geared ladles from the Whit 


inquiries are well scattered over indicating 


The new foundry 
Pullman, and 


being erected 


December. 


ing Corp. The Eastern Foundry Co., Boyertown, Pa., 
has ordered a 66-inch cupola from the same interest and 
the Kewanee Boiler Co. has placed a 36 x 54-inch water 
cinder mill with the Whiting Corp 
No Bia Orders in Nex } ork Distri 
ESPITE the rising tendency of equipment prices, few 
changes have been noted in foundry supplies and 


the market in this district is 


shness The 


expectations to. the 


incline d to slugeg 


railroads, notwithstanding contrary, 


up to the present have not made purchases of <¢ 


msequence 


in the eastern district. At the same time, some new 
projects in this district under contemplation are developing 
slowly. Such buying as is now transacted involves prin 


cipally orders for single machines and supplies, such 
as flasks, etc. The American Radiator Co. has been a 
recent buyer, closing on two sand cutters for its Buffalo 
plant. The General Fire Extinguisher Co.. Providence. 
R. L., bought two 5-ton traveling cranes from the Northern 


Engineering 


Works, Detroit, for installation, it is under- 
stood, in one of its foundries. Among new projects are 
a foundry addition for the Blakeslee Forging Co.. Plants- 
ville, Conn., a foundry building for the Bartlett Hayward 


Co., Baltimore, and a foundry addition for the Southern 
Machinery Co., Quitman, Ga. The Pierce. Butler & 
Mig. Corp., Syracuse, N. Y., is 
said to include a foundry 

Pipe & Foundry Co., 


Pierce 


contemplating extensions, 


addition, as is also the Rabe 


Chattanooga, Tenn. 











What the Foundries Are Doing 


Activities of the Gray Iron, Malleable, Steel and Brass Shops 








Stove Co., Oakland, Cal., con- 
templates a plant at Pomona, Cal. 

The Ltd., Sherbrooke, 
Que., is opening a plant at Sherbrooke. 

The Rabe Pipe & Foundry Co., Chattanooga, 
Tenn., is having plans prepared for the erection 
of a plant addition, 100 x 150 feet. 

The American Brake Shoe & Foundry Co., 
New York, is reported planning to establish 
a branch plant at Houston, Tex. 

R. E. Campbell, 1000 Taylor 
bia, S. C., establish a plant for the 
manufacture of 

The Casting Co., Lima, O., 
the erection of two foundry buildings at an 
estimated cost of $75,000. 

The Federal Steel Foundry Co., Chester, Pa., 
reopen its foundry 


The Western 
establishing 


Manganese Foundry, 


street, Colum- 
plans to 
stoves, etc. 


Buckeye plans 


recently announced it will 
for the production of s eel castings. 

The Mobile Pulley & Machine Works, Mobile, 
Ala., is plans for the in- 
stallation of a its plant. 

The National Co., Tarrant 
City, Ala., remodel its 
plant. 

The 


reported preparing 
steelmaking unit at 
Cast Pipe 
plans to and 


Iron 
enlarge 


Mfg. Co., Kansas City, 
Mo., machine recently was incorporated 
by W. B. Laughlin, J. P. A. A. Hillman. 

Contract has been let by the Belknap Mig. 
Co., Bridgeport, Conn., for the of a 
2-story foundry addition, 25 x 60 feet. 

The plant of the Illinois Foundry & Machine 
Co., Belleville, IIl., damaged by 
hre 

The Bartlett 
the erection of a 
x 262 feet. 

The Monroe 
recently 
Oliver S 


Hillman-Ayers 
tools, 


and 


erection 


recently was 


Co., Baltimore, plans 
foundry building, 202 


Hayward 
1-story 


Cincinnati, 
Monroe, 


& Wire Co., 
incorporated by G. F. 
Bryant and G. Jolly. 

The Binghamton Foundry & Machine 
Inc., Binghamton, N. Y., recently 
porated with a capital stock of $250,000 by R. 
S. Cooper 

The 
Y., recently was incorporated 
stock of $110,000 by Hubert W. 
Fourth Ridfield, N. J., and 

Equipped for making castings in bronze, brass 
Phoenix Brass 


Brass 


was 


Co., 
was incor- 


and others. 


Brooklyn, N. 
with a_ capital 
Eldred, 105 


others. 


Seaboard Foundries, Inc., 


street, 


or aluminum in any size, the 


Foundry, Irvington, N. J., recently completed 
the erection of its new plant. 
The Hydro Valve Co., 
cently was incorporated with $25,000 capital 
stock by Thomas Frankland, George J. Mc- 
Cracken, Melvin E. Dixon and C. G. Roetzel. 
An addition will be made to the foundry and 
Co., 


present 


Pop Akron, O., re 


shops of the Southern Machinery 


double the 


machine 
Quitman, Ga., which will 
plant 


capacity of the 
; $100,000 the Seaboard 


Capitalized at 
Copper Ce 
by B. H 
Smith, 

Capitalized at $50,000 the 
Co., Ltd., Montreal, 
porated by Henry N 
and Harold E. Walker. 

The Dodds Canadian 
Welland, Ont., has _ been 
$200,000 stock to 
mill machinery, etc 

The Fleek-Marshall Co., 
facturer of plumbing supplies, has purchased the 
Rothfuss- Howard Works, 
Pa., alterations. 

The Brass Foundry Corp., New York, recent 


Brass & 
organized 


and C. W. 


Baltimore, recently was 


Rollin, H. F. Bennett 
National Bronze 


Que., recently was incor 


Chanvin, John J. Meagher 
Works, 


incorporated 


Ltd > 
with 
flour 


Iron 


capital manufacture 


Lancaster, Pa., manu 


Iron Williamsport, 


and will make 


ly was incorporated with a capital stock of 
$15,000 by L. Stein, J. Schlachier and J. Safer. 
The company is represented by W. Karlin, 162 
New York. 

The Robertshaw Co., Youngwood, Pa., manu- 
pipe 
machine 


Nassau _ street, 


facturer of etc., plans the erec 


and 
and 30 x 65 


fittings, 


shop foundry, each 


feet 


tion of a 


one story, 110 x 130 feet, 
respectively. 

Janesville Refrig- 
Janesville, Wis., recently 
Corona, M. E, 


manufacture 


$10,000 the 
Co., 
incorporated by S. V. 
Dan H. 
units, 


Capitalized at 
erator & Pump 
was 
Douglas and Peterson, to 
refrigerating pumps, etc. 

Capitalized at $50,000 the Protect Your Home 
Lock Co., 309 South La 
recently incorporated to merchan- 
dise, operate a founiry, etc., by Toseph C. 
Wolon, E. M. Wolon, Max B. Ginsberg, Charles 
McCabe and 


With $25,000 capital 
Casting & Machine 


Salle street, Chicago, 


was deal in 


others. 


stock the General Die 
2535 North Ashland 
avenue, Chicago, recently was incorporated by 
E. C. Tourie, William F. Waugh, Walter F. 
Olds, W. A. Kelly and M. M. Scenigerath. The 
company is represented by Olds & Tourie, Mar- 
quette building, Chicago. 

Capitalized at $5000 the Cragin Pattern & 
Castings Co., 4916-28 Bloomingdale avenue, Chi- 
cago, recently was incorporated by George W. 
Swain, Harold D. Burgess and E. B. 
The company is represented by Scott, Ban- 
croft, Martin & MacLeish, 134 South La Salle 
street, Chicago. 

Improvements now are being made at the 
plant of the Advance Foundry Co., Dayton, O. 
These will enlarge the coremaking and molding 
departments, buildings as 
ment being provided for both departments. 
These additions are necessities for the com- 
pany to meet the demand for its goods. 

The Fellows Brass & Iron Foundry, Auburn, 
Me., will move within a to Water- 
ville, Me., and 


Co., 


Pierce. 


well as new equip- 


few weeks 


where it will remodel occupy 


the old Lombard Foundry plant which has 
been idle for five or six Lloyd Mc- 
Fadden, of Auburn, will start a foundry in the 


Fellows Brass & 


years. 
building vacated by the 
Foundry. 

Architect Brust & Philipp, 405 
Milwaukee, have completed plans for the Kohler 
Co., Kohler, Wis., for the new 
mill building, four stories, 75 x 160 feet, to be 
ma- 


Iron 
Broadway, 


erection of a 
equipped for the preparation of enameling 
terials. The 
and other sanitary goods, as well as farm light- 
It also is one of the largest makers 


company manufactures bathtubs 
ing plants. 
of enameled sanitary ware in the United States, 

At the annual election of the Pacific Car & 
Foundry Co., held recently, John Twohy, of 
Spokane, was re-elected president. Other officers 
O. D. Colvin, vice president; H, 
vice president and general manager, 
and W. S Bassage, secretary. The board of 
directors includes William Pigott, John Twohy, 
T. S. Clingan, O. D. Colvin, James F. Twohy, 
H. N. Curd, F. W. Chriswell, E. M. Wilson and 
D. E. McLoughlin, the latter two being 
ested in Francisco headquarters of the 
Coast Steel Co. The Car & 
Foundry Co. operates a car plant at 
Renton, Wash., Seattle. 

Merger of the American Carbonic 


named were: 
N. Curd, 


inter- 
San 
Pacific Pacific 
building 
near 
Machinery 
Co. and the Grand Rapids Foundry Co., under 


the name of the former recently was an 
nounced by O. R. Roenius, general manager. 
The two 
trolled by the 


but as the product of the foundry company has 


companies have been owned and cor 


same interests for some _ time 


been mostly refrigerating machinery and as 


the sales and engineering organization’s nam« 


identified the business the con- 
solidation The 
at Wisconsin Rapids, Wis., which formerly was 
Grand Rapids, Wis. Its capitaliza 
$200,000. Ownership of the 


more properly 


was made. company is located 


known as 


tion now 1s com 
Roenius, O 


Oscar E 


pany largely is in the hands of E. 


R. Roenius, Fred A. Roenius and 


Uehling. 





New Trade 





Publications 








STEEL WINDOWS 
Co., Allegheny 


Sons 
Phila- 


illustrated catalog on 


David 


and Agate street, 


Lupton's 
avenue 
deiphia, has issued a new 


steel windows The first section describes the 


various types of windows for use in apartments 


and residences. The second section shows the 
use of the projected sash, in at top or out at 


The 


third section describes and illustrates the counter- 


bottom, in offices, public buildings, etc. 


balanced sash as it is used in schools, manufac- 


turing plants, etc. The fourth section takes up 


in detail the various types and uses of the 


pivoted sash. The operating device used in 


this 
The fifth section includes descrip- 


connection with sash is also included in 


this section. 
tions and illustrations of the Pond continuous 
sash and the Pond operating device. The last 
illustrate and describe pressed steel door 


steel sky light, corrugated 


pages 


frames, rolled wire 
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glass, steel shelving, unit shelving and miscel 


laneous factory equipment 
GRAPHIC INSTRUMENTS 
control signalling 


Automat 


and alarm instruments ar 
described and illustrated in 
booklet 


strument Co., Philadelphia. 


a 24-page illustrated 


recently published by the Brown I: 
The equipment 

cludes a tomatic control pyrometers as installed 
on electric furnaces, gas fired and oil fired fur 
thermometers; record 


naces; indicating control 


ing control thermometers; indicating and 
instruments and 
and panels for electrically 
heated devices. In addition 
valves are described. 
PULLEYS—McMahon 
Mass., are circulating an 
which 


cording pyrometers; signalling 


control switches 


automatic contro! 


Worcester 
folder 
cut-off 


& Co., 
illustrated 


patent friction pulleys, friction 


couplings and friction clutches are described 


and illustrated. 





